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SUMMARY 
WASTE MANUEMENT FACILITy 

The Waste Management Facility (WMF) wll  provide on site recoverable disposal for low level 
mixed environmental remedabon waste at WETS The W M F  will provide a 100 000 cubic yard 
waste cell and support facilities The waste cell w11 be used only for environmental remediation 
wastes also descnbed as past pracbces wastes generated at WETS The WMF wll be located 
at the site of future Cell #4 of the New Sanitary Landfill Support facilities include a pre 
engineered steel building for equipment decontamination personnel showers and ofice space 
leachate storage tanks and a storm water evaporation pond The W M F  will be implemented 
through a combined WETS Interagency Agency (IAG) and RCRA p e m t  modification process 
as a Correctwe Action Management Umt (CAMU) The W M F  wll be designed and constructed 
in accordance wth RCRA Subtitle C requirement and w11 meet State o f  Colorado siting 
requirements 

Tlus Conceptual Design Report addresses the techmcal objectives cost estimate preliminary 
safety assessment and value engineenng assessment for the project The schedule fhdmg 
requrements and project nsk assessment are provided in the Project Management Plan The 
alternative studies mcludmg Me cycle costs NEPA documentabon site selection socioeconomic 
evaluations and public/stakeholder input are provided in the I M R A  Decision Document An 
analysis o f  on site verses off site disposal is provided in the Evaluation of On Site Versus Off 
Site Remediation Waste Management Opbons for WETS report Together these documents 
provide the conceptual design documentation required by DOE Order 4700 1 A A checklist 
showng the location of the conceptual design documentation is provided in Appendix 1 

@ 

The estimated project cost is 

Cell Support Costs' 
Cell Construction Costs 

Total Cell Costs 
Cap Support Costs' 
Cap Construction Costs 

Total Cap Costs 
Operations and Momtonng Costs 
Additional Costsz 
TOTAL PROJECT COST 

$3 074 037 - 
10 584 256 

2 277 509 
2.484.243 

4 762 243 
2 381 606 

26.271.895 
$44,000,000 

' Includes design permitting procurement preconstruction procedures and project management 
* Includes building factor escalation procurement recovery site support site and company G&A and 
contingency 

WMF CDR Rev 0 September26 1995 



TABLE OF CONTENTS 
WASTE MANAGEMENT F A C m  

1 GFNERATa DFXNPTION OF I'RCUECI 

1 2 1  llwfdal 
1 2 2  Sur>DortFacliltles 
1 2 3  SlteAccessandSecW 

1 2 5  rAa&atteTransferandStoraneSvstem 

1 1 LOCATION OF PROJECT 
1 2 GENERAL DESIGN CONCEPT 

1 2 4  Utllttles 

1 3 GENERAL DESIGN CRITERIA 
1 4 FUNCTIONAL REQUIREMENTS 

2 JUSTIFICATION 

3 PROJECTS 

4 ALTERNATIVES 

5 1  
5 2  
5 3  

5 4  

5 5  
5 6  

SITING CRITERIA 
SITE SELECTION 
SITE DESCRIPTION 
5 3 1  Surfhce Water Fe- 
5 3 2  -rid 
5 3 3  W e t l a n d s l o o m  
SITE GEOLOGY AND HYDROGEOLOGY 
5 4 1  IbglQdGeoloevandHvdrogeoloev 
5 4 2  F- 
5 4 3  sJksCurficlalQgy 
5 4 4  
5 4 5  S S g l L H y i !  
5 4 6  bcal Ground Water U s a s  
ECONOMIC GEOLOGY 
GEOLOGIC HAZARD 
5 6 1  FaultSam- 
5 6 2  &xwon 

5 6 4  Si%dxi&u~ 
5-63 €!- 

WMF-CDRRe 0 I 

1 
1 
2 
2 
2 
2 
2 
3 
3 
4 

4 

5 

5 

7 
7 
8 

10 
10 
10 
11 
11 
11 
11 
11 
12 
12 
13 
14 
14 
14 
14 
14 
15 

September26 199s 



- 
6 1  

6 2  

6 3  
6 4  

6 5  

6 6  

6 7  

WASTE CELL 
6 1 1  

6 1 3  
6 1 4  w m  
6 1 5  
6 1 6 m t e  Producti~n 
6 1 7  &~u&&LC&XW&&~ 
6 1 8  W D e t -  
6 1 9  
LEACHATE TRANSFER, STORAGE AND TREATMENT 
621  M T ~ d h d k W 2  
6 2 2  I,g&~&TreatmentAlternatlves 

6 1 2  M B l o c k o f  Waste 

6 2 2 1 W M F  Site 
6 2 2 2 Building 891 
6 2 2 3 Building 374 
6 2 2 4 Modular Storage Tanks 
6 2 2 5 Selected Alternative 

EVAPORATION POND 
MONITORlNG 
6 4 1  -w 
6 4 2  Surface-- 
6 4 3  A i r M ~ n U ~ m g  
SITE WORK 
65  1 Earthwork 
6 5 2  S t e A c c a  
6 5 3  Smni~Eence 
6 5 4  
6 5 5  
6 5 6  
UTILITIES 
6 6 1 Water 
6 6 2  Sewer 
6 6 3  j h g w ~  
SUPPORT BUILDING 283 
6 7 1  SiReaulrements  
6 7 2  P e r s o r d E w h W  
6 7 3  - D e c o r  

6 7 3 1 General 
6 7 3 2 Process 

6 7 4  w a n d ~ . ~ I & & ~  

15 
15 
16 
16 
17 
17 
17 
18 
18 
19 
19 
19 
19 
20 
20 
21 
21 
21 
21 
22 
22 
22 
22 
23 
23 
23 
23 
24 
24 
24 
24 
25 
25 
25 
25 
26 
26 
27 
27 
27 
27 
28 

WMF-CDR Rev 0 
e September26 1995 



6 7 3 2 Process 
6 7 4  V 
6 7 5 bctric- 
6 7 6  -Area 
SITE ELECTRICAL AND INSTRUMENTATION 
6 8 1  General 
6 8 2  
6 8 3 F,xtenor Rlectncpll 

6 8 

6 8 3 1 Distnbution 
6 8 3 2 Transformer 
6 8 3 3 Motor Control Center 

6 8 4 1 Distnbution 
6 8 4 2 Panelboards 
6 8 4 3 Illurnmation 

6 8 5  S k g d m g  
6 8 6 Llehtnlng Protection 
6 8 7  hceways 

6 9 1  

6 9 3  TeleDhone 
6 9 4  Instrumentation 

6 10 ENERGY CONSERVATION 
6 11 OPERATIONAL EQUIPMENT 
6 12 OPERATIONAL SEQUENCE 

6 8 4  b o r F . l e a  

6 9 ALARMS AND COMMUNICATIONS 

6 9 2  J,,lfeS&ty/Dm WprrnrnnlTSDW system 

7 ENVIRONMENTAL REQYIBEMENTS & PERMITTING 
7 1 DECISION PROCESS 
7 2  CAMU 
7 3 
7 4 CERTIFICATE OF DESIGNATION 
7 5  NEPA 
7 6  M E N S  
7 7 STORM WATER PERMITS 

RCRA Part B Permit 

8 OUALITY ASSURANCE 

10 V-RING ASSESSMENT 

27 
28 
28 
28 
29 
29 
29 
30 
30 
30 
30 
31 
31 
32 
32 
33 
33 
33 
33 
33 
34 
35 
35 
35 
36 
36 

37 
37 
37 
38 
39 
39 
39 
39 

40 

40 

40 

0 WMFCDRR 0 

4 
111 Septcmkr26 1995 



11 

14 APPENDICES 

IV 

40 

41 

41 

41 

CHECKLIST FOR CONCEPTUAL DESIGN DOCUMENTATION 
APPLICABLE DOCUMENTS 
OPERATIONAL REQUIREMENTS DOCUMENT 
HAZARD CLASSIFICATION 
ER MIXED WASTE DISPOSAL STUDY 
COST ESTIMATE 
FIGURES 
DRAWINGS 

WMF-CDRR 0 September26 1995 



e 1  EFblLQESCRIPTION OF PROJECT 

The purpose o f  the Waste Management Facility (WMF) is to provide on site recoverable 
disposal for low level mixed and Toxic Substances Control Act (TSCA) waste generated 
by environmental remediation activities at the Rocky Flats Environmental Technology 
Site (RFETS) Currently there is limited on site capacity for low level or low level 
mixed waste generated by environmental restoration activities The WMF will provide a 
new disposal cell wth 100 000 cubic yards (yd3) of  net waste capacity The facility 
design wll  accommodate the possible expansion to adjoining areas 

The WMF will be one o f  several cells that will form a waste management complex at 
RFETS The three phases in the development o f  this complex are descnbed below 

Phase I Hew S- A disposal cell and support facility for 
solid (sanitary) waste and non hazardous D&D matenal The NSL is 
currently under construction The cell has a capacity o f  200 000 yd3 

Phase I1 A CAMU designated cell for remediatton 
wastes only including associated D&D matenal The cell will have a net 
capacity o f  100 000 yd3 

Phase 111 permitted Waste CeU l h s  may be a future RCRA Subtitle C permitted 
cell for both remediation and process wastes This permitted cell is not 
part o f  h s  project Support facilihes for the W M F  wdl be used for the 
pernutted cell to the extent possible 

The WMF wll  be designed to RCRA Subbtle C standards in accordance wth the 
Colorado Hazardous Waste Regulations 6 CCR 1007 3 and the Colorado Hazardous 
Waste Disposal Facility Sitmg Regulahons 6 CCR 1007 2 Part 2 The Nuclear 
Regulatory Commrssion (NRC) radioactive waste disposal requirements of 10 CFR Part 
61 w11 be used for guidance 

1 1 LOCATION OF PROJECT 

This project is located at the Department o f  Energy (DOE) RFETS in Jefferson County 
Colorado The facility wll  be located at the site o f  the RFETS New Sanitary Landfill 
(NSL) The cell w11 be located at the site onginally proposed for Cell #I4 of  the NSL 
The location o f  the NSL IS shown on Figure 1 The conceptual layout o f  the NSL and 
WMF site is shown on Drawng 5 1376 COO 1 

WMFCDR Re 0 1 September 26 1995 
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GENERAL DESIGN CONCEPT 

1 2 1  

1 2 2  

1 2 3  

1 2 4  

This section gives a bnef summary of the design concept A more detailed descnption is 
provided in Section 6 

Waste Cell 

The W M F  waste cell will have a gross capacity of approximately 1 15 000 yd3 to provide 
a net waste capacity of  100 000 yd’ including daily cover The cell is expected to be open 
two to three years pnor to closure The cell wl l  have a double composite liner system 
The cell wll have leachate collection and leak detection systems The leachate collection 
and leak detection systems will have fluid momtonng sensors and allow for the removal 
of  accumulated liquids Gnd markers wll be located around the penmeter of the cell to 
document the locahon o f  waste for possible fhture retneval 

&port  Facilit leg 

The followmg support facilities wll be requlred for the WMF 

Buil- A 6 000 sq ft pre engmeered steel building for vehcle decontamination 
radiological survey locker room showers restrooms offrcehreak space and spare parts 
storage 

Waste S t w  Area A 1 750 sq ft concrete pad for unloading of contamenzed waste 

Leachate Storwe T& Three leachate storage tanks wth a concrete secondary 
contsunment berm and tanker truck loading station 

A new road wll be constructed to connect the W M F  to the main access road for the NSL 
A secunty fence will be constructed around the W M F  to prevent unauthonzed access 
The fence w11 separate the WMF fiom the NSL 

Utllrtles 

Utilities wll be provided at the W M F  as follows 

storm Water 
site The W M F  w11 be designed as a zero discharge facility 
w11 either be collected in the leachate storage tanks or routed to an evaporation pond 

All storm water run off from the facility wll  be retained on 
All run off fiom the site 

0 WMF-CDRRe 0 2 S ptcmbcr26 1995 



1 2 5  

1 3  

J3ectncal Power for the facility w11 be provided wth a 13 8 kV line from the NSL A 
transformer w11 be installed outside Building 283 Power wll be required at Building 
283 the leachate storage tanks and the cell sump nsers 

A telephone system for Building 283 will be designed to connect with the 
existing WETS system 

Water S u D h  Dnnlung (potable) water will be provided by the use of  bottled water 
Wash and decontamination water will be hauled to the site and stored in Building 283 

Wastewata Wastewater fiom the Building 283 vehicle decontamination will be stored 
in tanks and transported to a treatment facility at WETS Personnel wash and shower 
water will be transported for disposal at the WETS Sewage Treatment Plant 
Incinerating type toilets wll  be used for Building 283 

Fire Ala= Fire alarms wll be commmcated to the man plant via telephone service to 
Bmlding 283 The public address system (LSDW) w m n g  system wll  be provided in 
Bmlding 283 

hstrurnentatron All mstrumentation for the leachate collection system leak detecbon 
system leachate storage system and equipment decontamination system wll alarm in the 
Budding 283 ofice area 

A leachate transfer and storage system w11 be provided to manage leachate that is 
generated and collected in the waste cell Thls system will transfer leachate fiom the 
waste cell to the three 500 000 gallon leachate storage tanks Leachate wll  be transferred 
from the storage tanks to a treatment system at WETS by tanker truck 

GENERAL DESIGN CRITERIA 

The design o f  the facility w11 be in accordance wth DOE Order 6430 1A General 
Design Critena and applicable codes standards and guidelines as listed in Appendix 2 
The Title I1 design including field changes for the NSL will be used for the WMF where 
applicable 

All equipment and facility sizes capacities and ratings etc listed wthin this Conceptual 
Design are preliminary and are intended only to relay the general intent and scope o f  the 
project Final sivng will be performed dmng Title I1 design All equipment will be 
sized to operate at the WETS site elevation of  6 000 ft above sea level 
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The WMF cnll be designed according to the requrements of  the appropnate regulatory 
agencies and their permit conditions Regulatory requirements include those promulgated 
by the Colorado Department of  Public Health and Environment (CDPHE) 6 CCR 1007 3 
Part 264 and 6 CCR 1007 2 Part 2 The NRC requrements of  10 CFR Part 61 do not 
apply to DOE facilities and tnll be used as guidelines only The regulatory decision and 
approval process for the WMF will be conducted as a Corrective Action Management 
Umt (CAMU) under the Interagency Agreement (IAG) as a modificahon to the 
Coxrechve Achon sechon of  the WETS RCRA p e m t  

1 4 FUNCTIONAL REQUIREMENTS 

A copy o f  the Operational Requirements Document (ORD) for the WMF is provided in 
Appendix 3 Functional requrements for the design include 

100 000 yd3 net waste capacity for low level mxed waste 
Located at Cell ##4 of the NSL 
Remdahon waste only bulk and contamenzed no flee liquids 
Bulk wastes wl l  requue compaction at cell to specified density 
Waste 111 drums or other contamers may r e q m  removal from the 
contamer compacbon of the en= contamer or mfillmg wth bulk waste 
between waste contamers 
Cell operabonal for two to three years 
500 m m u m  wth 250 yd3 per day average waste placement 
Waste prepared for placement pnor to shpment to W M F  Storage 
facilities at the WMF not requued 
Waste must be retnevable 
Decontarmnation and survey of  equpment requred pnor to leavmg WMF 
site 
Leachate wl l  be trucked or piped to Bmlding 891 Sitemde Treatment 
Pant 
WMF to operate one shfi per day five days per week 

A listing of Applicable or Relevant and Appropnate Reqwements (ARAR s) is provided 
m the Intenm MeasureAntenm Remedial Achon (IMRA) Decision Document 

Th~s project cnll provide on site capability for remediation wastes generated at WETS 
A detaded justificabon is prowded 111 the Decision Document Without the WMF 
remedia on wastes tnll require off site disposal at a cost of approximately $4 000 per yd3 
versus the estmated $500 per yd3 for the WMF The waste identification and volumes 
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from the Decision Document for the W M F  are provided in Table 1 Only D&D wastes 
associated with remediation activities will be place in the WMF 

* 
3 TIONSHIP TO OTHER PROJECTS 

The WMF is related to the followng WETS projects 

1 New Sanitary Landfill The NSL is currently under construction and wll  provide 
a disposal facility for sanitary waste generated at WETS The W M F  wll be 
located at the site o f  the proposed fbture Cell #4 of the NSL The NSL is not 
designed or permitted to accept either hazardous or low level waste 

2 Environmental Restoration Projects The W M F  will be used as a management 
site for current and fbture remediabon wastes at WETS 

4 ALTERNATIVES 

An altemahve analysis for the WMF was performed as par& of the Decision Document 
Ten alternatives were evaluated including a consideration of life cycle costs and 
socioeconomic factors The altematwe wth the lughest ranlung was a Waste Cell located 
at the NSL site The Evaluahon of On Site Versus Off Site Remediation Waste 
Management Options study compared the life cycle cost o f  on site versus off site 
disposal 
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TABLE 1 
WASTE IDENTIFICATIONNOLUMES FOR WMF 
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Assumptions for Table 1 a 
1 

2 

3 

4 

5 

6 
7 

8 

9 

10 

5 S I T I N G  e 

OU 4 is completely funded for FY 96 and FY 97 activities Volume estimate ranges from 
160 000 yd’ to 10 700 yd’ The value chosen assumes the vadose and surficial soils will require 
mmimal remedial action based on risk 
The waste types exhibited are Low Level Mixed Waste (LLMW) Hazardous Waste (HW) and 
Low Level Waste (LLW) 
The majority o f  IDM waste (85 /) could be dispositioned for disposal now at the Sanitary Landfill 
if Procedure FO 29A was approved The 1200 yd’ is approximately 4450 drums 
Potential Early Actions (PEA s) residuals will be disposed in the cell i f  soils cannot be returned to 
the source location 
This estimate does not include volumes for the remaining IHSS s of  the Industrial Area because o f  
the lack of sampling infomation as a result o f  budget constraints The 
OU1/OU3/OU5/OU6/OU7/OU1 I/ and OU15 activities are not anticipated to generate significant 
waste volumes 
The total estimate would be 78 450 yd’ based on a 15 / fluff/expansion factor 
Data Resource 
The OU 2 data was received on August 1 1995 from A Ledford 
The OU 2 data was received from M Burmeister T Kramer and P Laurm 
The OU 8/0U 9/OU 10 data was received fiom M Burmeister and C Cowdery 

Trench T 1 o f  OU 2 potentially contams pyrophonc uranium 
Unique Charactenstics of  Waste Sources 

These Early Actions Removals are presently unknown as to when they will occur based on budget 
constraints 
The volumes of the Early Action Removals may not represent a total cleanup sccnano based on 
budget constramts 

5 1 SITING CRITERIA 

The following regulatory sitmg cntena apply to the WMF A summary of applicable 
requirements is mcluded Refer to the listed regulabon for the specific requirements 

1 6 CCR 1007 3 Part 264 18 Subpart C Installation Standards 
Not located wthm 1000 A of a fault whch has had displacement in 
Holocene time 
New disposal facilibes shall not be located in a 100 year floodplain 

2 6 CCR 1007 2 Part 2 Section 2 5 3 Hazardous Waste Disposal Siting 
Requirements 

Provide reasonable assurance of isolation away fiom natural 
environmental pathways that could expose the public for 1000 years 
Immediate area of the site is in strata of minimal ground water flow 
Geologic strata surrounding the site combined with engineered bamers 
shall provide a mmmum permeability of 10 ’ cdsec  of sufficient 

- 
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thickness between the nearest domeshcally or agriculturally usable aquifer 
to isolate any disposed matenals 
Not impact or be impacted by surface waters 
Terram is such that good drainage exlsts for precipitation away fiom site 
and such that water and wnd erosion w11 be mmmal 
Geochemical charactenstxs of the geological strata are compabble wth 
the disposed waste especially in terms of providing hgh adsorption 
absorption or chemcal fixation of any wastes that may migrate from the 
m e d i a t e  area 

3 10 CFR Part 61 50 NRC Radioactive Waste Disposal Requirements (Guidance 

Avoid areas hamng known natural resources which if exploited would 
result 111 fadure to meet performance objectives of these regulations 
Not located in 100 year floodplan or wetland 
Upstream dramage areas must be rrrrmrmzed to decrease runoff whch 
could e d e  or inundate drsposal wt. 
SufEcient depth the water table to prevent ground water mtrusion, 
peremal or othemse mto the waste In no case wll waste disposal be 
pemutted m the zone of fluctuabon of the water table 
Avoid areas where faultmg foldmg or seismc acbvlty occur wth such 
fiequency or extent to signtficantly affect the ability to meet performance 
objecbves or preclude defensible modeling and prediction of long term 
mpacts 
Avoid areas where surface geologic process as mass wastmg erosion 
slumping landsliding or weathenng OCCLU wth such fiequency and extent 
to sipficantly effect the ability to meet the performance objectives or 
sigruficantly mask the enwonmental momtonng program 

Only) 

5 2 SITE SELECTION 

Several sites at WETS were considered for the WMF Table 2 summmzes the iniual 
selection process Cell #4 of the NSL was selected as the preferred site A detaded 
analysis including numerical ranlung of alternabves is included in the Decision 
Document 
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a 

Factors 

e 

NSL Cell OU 11 West Northeast of 
#4 Spray Field NSL 

TABLE 2 
WASTE CELL LOCATION ALTERNATIVES RANKING 

OU 4 Solar 
Ponds 

Poor 

Acceptable 

Poor 

Acceptable 

Acceptable 

Good 

NSL Cell #1 
Module 2 

Poor 

Good 

Poor 

Poor 

Poor 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Good 

Regulatory I Complexity 

Good Poor 

Good Poor 

Good Poor 

Good Poor 

Procurement 

~~~~ - ~~~ 

cost Good 

Future h s k  and Acceptable 
Liability 

50 Year Strategy 

Acceptable Acceptable 

Good Acceptable 

Perceived 
DOEEPNCDPHE 
support 

Acceptable 

Poor 

Poor 

Perceived Other 
Stakeholder's 
Acceptance 

Adequate Sitmg Data 
~ 

Acceptable 

Poor 

Good 

Acceptable 

Acceptable Acceptable 

lGood lGod Acceptable Waste 
Streams I Good 

Design 

Schedule 

Ability to Support 
Near Term Rtsk 
Reduction 

Good I Acceptable I Acceptable 

Acceptable Acceptable 

Acceptable Acceptable 

Fmal Evaluation Good Good to Acceptable 
Acceptable 

1 

Good I 
Acceptab!e Good 

Acceptable Good 

Ac;;ptableto I Poor I 
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@ 5 3 SITE DESCRIPTION 

A detaded descnphon of the WMF site is contamed in the Certificate of Designation 
(CD) Application for the New Smtary Landfill February 1992 The WMF site is 
generally flat to gently sloping to the northeast, wth an average gradient of about 
2 percent Elevabons range from 6 040 to 6 075 feet above sea level 

5 3 1  firface Water F m  

Surface water features of WETS include three intemttent streams several interceptor 
ditches spnngs several ponds (including stormwater storage ponds) and scattered 
wetlands There are no surface water features on the WMF site itself 

The pnmary surface water features near the WMF site which are shown on Figure 1 are 

Rock Creek h n s  the northwest corner of the buffer zone flows northeast to its 
offsite confluence wth Coal Creek Rock Creek flows rn the fall wnter and 
spnng at approxunately 1/4 cubic feet per second (cfs) Flow is mtemttent rn the 
summer 

Walnut Creek North branch starts south of the WMF site and drams the northern 
pomon of WETS mndustnal area The Walnut Creek h n a g e s  flow offsite to the 
east, eventually entenng Great Western Reservoir 

Upper Church Ditch, McKay Ditch, and McKay Bypass Canal are the closest 
surface water features to the WMF site and are located at the southern boundary 
of the site These ditches run penodically in the spnng wth a flow of 
apprommately 10 cfs 

5 3 2  Planned Land Use 

The WMF site is part of the WETS buffer zone and is located northwest of the developed 
mdustnal area It is outside the safety penmeter of the WETS finng range located to the 
southeast Future land use for the area is solid waste and proposed low level rmxed waste 
disposal The planned use for the areas adjacent to the WMF site is open space based on 
the WETS Final Future Site Use Concept plan 
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5 3 3  

5 4  

5 4 1  

Wetlmds and F l o o d n b  

No wetlands are identified on the WMF site based on the U S Army Corps o f  Engineers 
RFP Wetlands Mapping and Resource Study December 1994 The closest wetlands are 
along McKay Ditch and Walnut Creek several hundred feet to the south o f  the site 

The WMF is not wthin any 100 year floodplins based on the RFP Dmnage and Flood 
Control Master Plan Apnll992 

SITE GEOLOGY AND HYDROGEOLOGY 

&Pional - Geolo- 1 

A detailed discussion of the WETS Geology and Hydrogeology is provided in the 1995 
Sitewde Geosciences Charactenzation consisting of the followng 

Volume I Geologic Charactenzation Report 
Volume I1 Hydrologic Charactenzabon Report 
Volume I11 Groundwater Geochemistry Report 

0 
5 4 2  

5 4 3  

Hydrogeologic cross sections in the approximate vicimty of  the W M F  are shown in 
Figures 2 and 3 (Figures 2 3 5 and 6 are from Plates in Volume 11) 

Field Inves- 

Field investrgabons were conducted dung the NSL siting study in 1990 Ten test holes 
(TH 1 through TH 10) were dnlled to a mimmum depth of 50 feet or mhl bedrock was 
encountered whchever was greater The location of  these test holes is shown on 
Figure 4 Test hole logs including soil properties test hole locahons and elevations are 
provided in the NSL CD Two new wells were dnlled in 1992 (3092 and 3192) Four 
additional wells were dnlled as part of the geotechcal investigation for the WMF 

A layer o f  topsoil less than 4 inches in hckness classified in the field as a clayey gravel 
was observed at the ground surface The Rocky Flats Alluvium was encountered below 
the top soil layer The Rocky Flats Alluvium consists of a medium to very dense clayey 
sandy gravel with occasional cobbles The gravels are typically poorly graded Sand 
and clay lenses were common Tluckness of  the alluvium ranges between 63 to 93 feet 
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and generally thins eastward across the site The alluvium 5 to 10 feet above bedrock 
was typically saturated 

5 4 4  

Clay stone bedrock (Arapahoe and Laramie Formations) was found underlying the Rocky 
Flats Alluvium Thls bedrock unit is a hard to very hard slightly sandy to sandy 
claystone unit moist to very moist Depth to bedrock ranges between 63 feet below 
ground surface at the east boundary o f  the site to 93 feet below ground surface at the west 
end 

5 4 5 Site Hydro- 

Water levels in the test holes and monitoring wells were measured after completing 
dnlling and several times thereafter Table 3 presents information regarding histonc 
water level measurements in wells and test holes at the site corrected to reflect the depth 
to ground water below ground level (bgl) 

The general piezometnc surface and depth to ground water for the WMF site are shown 
in Figures 5 and 6 According to Figure 5 ground water at the WMF site flows 
predominantly in a northeast direction wth a relatively unrform hydraulic gradient whch 
ranges from about 0 009 to 0 0 13 Wfi Closer to Rock Creek a more northerly 
component of flow is indicated Most shallow ground water associated wth the W M F  is 
expected to eventually discharge to Rock Creek and associated stream alluvial deposits 
pnmmly as contact spnngs and seeps occumng above the creek or as ground water flow 
through hllslope colluvial deposits The position o f  these spnngs and seeps above 
stream levels indlcates that the Rocky Flats alluvium ground water system is not 
recharged by Rock Creek in the area downgradient of the WMF 

The hydraulic conductivity of the Rocky Flats alluvium is known to vary as much as five 
orders of magrutude Field slug tests conducted in wells at the WMF indicate a range in 
hydraulic conductivity values from 2 6x10 (Well 4786) to 1 7x10 (Well 0190) 
centimeters per second 
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5 4 6  

TABLE 3 
SUMMARY OF NSL GROUND WATER WELLS AND TEST HOLES 

WETS NSL 
L Q J k  ULL 
0390 TH 1w 
0290 TH 2W 

TH 3 

TH-4 
0490 TH 5w 

TH 6 
TH7 

1490 TH 8AW 
TH9 

0190 TH low 
4786 N/A 
3092 N/A 
3192 N/A 

*One time measurement 

J .oca1 Ground Water U s a s  

Depth to 

50 55 

39 46 
48 
44 

41-46 

46 
40 

48 56 

38 
27-40 
52 62 

>28 
>30 

mikakl- 
Date of 
Measurements 
7/90 7/95 
6/90 7/95 
6/90' 
6/90' 
6/90 6/93 

6/90" 

6/90* 
8/90 7/95 

6/90* 

6/90 7/95 
10186 7/95 
12/92 7/95 
12/92-4/94 

The closest well to the WMF is approxlmately 1 mle  hydraulically upgradient (west 
southwest) of the site The well is a stock well The nearest domestic well is located 
approximately 1 2 miles to the west or hydraulically cross gradient. In the assumed 
regional downgradient direction the closest well is approximately 3 miles fo the 
northeast Th~s well IS completed in the Fox Hills aqufer The closest downgradient 
well that appears to be completed in the alluvial (uppennost) aqmfer is approxunately 
three miles to the northeast A map wth the well locations IS shown in the NSL CD 
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0 5 5 ECONOMIC GEOLOGY 

The W M F  site has not been used for excavation or mimng Mining in the area o f  the 
W M F  has not been permitted or proposed based on the Final Future Site Use Concept 
plan No old mrne worlungs petroleum wells or mineral resources are located in the area 
of the WMF The closest proposed gravel mining is approximately 114 mile to the 
northwest and southwest Kaiser Hill is venfLing that the W M F  site is not encumbered 
wth any mineral nghts 

5 6 GEOLOGIC HAZARDS 

The following provides a summary o f  geologic hazards at the W M F  site Additional 
information on faults landslides and mimng activity is provided in Volume 1 of the 
Sitewde Geosciences study 

5 6 1 Faults and Seismicity 

The closest faults are the Golden Fault which is approximately 2 miles southwest of 
WETS the Walnut Creek Fault, which crosses the southeast comer o f  the WETS and 
the Rock Creek Fault located approximately 112 mile north of  the WETS boundary 
Possible inferred faults trending north northeast through the WETS industnal area show 
no evidence of alluvium displacement (Evaluation of the Capability of Inferred Faults in 

the Vicimty o f  Building 371 February 1995) The WMF is not located wthin 1000 feet 
of  any faults that have had displacement in Holocene bme which is prohbited by 6 CCR 
1007 3 Part264 18 

5 6 2  Erosion 

The WMF site is relatively flat and not subject to severe erosion There is no evidence of 
severe erosion at the site 

5 6 3 Landslides and S l u m  

Landslides or soil slumps occur on the sides of valleys due to the hydration and 
lubncation o f  bedrock clay especially in areas of seepage Fresh landfill scarps are 
present in the Rock Creek dramage north of the W M F  site However alluvial matenals 
in flat lying areas overlying claystone bedrock such as the WMF site are stable No 
evidence o f  landslides or slumps is observed or are expected to occur at the WMF site 

0 WMF-CDRR 0 14 September26 1M 

L 



@ 5 6 4  Subsidence 

According to the Jefferson County CAPP maps the WMF site is not in a subsidence 
hazard area or area of old mine worhngs Geologic hazards in the immediate area are 
limited as are hazards that may lead to subsidence conditions 

6 1  WASTECELL 

The 115 000 yd3 gross capacity WMF cell is 360 ft by 435 ft at the top and 
approximately 30 ft deep It is intended that this cell w11 be one of several future cells 
that wll form a waste management complex Therefore the cell design w11 need to 
accommodate the possibility of future expansion into adjacent cells Average placement 
rates are estimated to be 250 yd3 per day Maximum placement rates are esbmated at 500 
yd3 per day All waste w11 be prepared for placement and meet the Waste Acceptance 
Cntena (WAC) pnor to transport to the WMF No waste processing w11 be done at this 
facility All waste w11 be placed directly in the cell Only a short term staging area will 
be provided for unloading of contamenzed waste Bulk wastes will be compacted after 
placement rn the cell 

The cell liner system will consist of two composite liners a leak detection system and a 
leachate collecbon system The leachate collechon system will consist of a h n a g e  
layer dram pipmg a sump and sump nser The leak detecbon system wl l  also include a 
sump and sump nser The leachate collection and leak detection systems wl l  have fluid 
momtonng sensors connected to a control panel in Building 283 

The cell w11 be placed partly below grade wth the top of the liner system approximately 
13 ft below the exlstmg grade The lowest pomt of the liner leak detectton system is 
greater than 15 fi above the maxlmum measured ground water level The predicted 
ground water level me is 7 5 ft for the 1000 year 72 hour storm (9 m ) and 16 5 ft for 
the Probable Maximum Precipitation (PMP) 24 hour event (19 8 in ) "€us assumes the 
total depth of ranfall instantaneously infiltrates the soil pores immediately above the 
phreatic surface The relattve porosity used for the soil was 10% Contnbution of 
infiltration fiom upgradient areas would mot cause a greater ground water level nse due to 
the lack of lateral confinement at the site 
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@ The followng remediation waste streams will be accepted at the W M F  

Investigatively Denved Matenals (IDM) In drums 
Low level mixed waste in boxes drums or contamers 
Bulk remediation wastes such as soils and sludges 
Demolition debns from remediation activihes 

Waste in drums or contamers may require removal from the contamer or compaction of  
entire container d u n g  placement in order to meet the WAC The WAC is currently 
under development 

6 1 1  Cell J m  ey 

The cell wdl be designed wth a double composite liner and a composite final cover 
system The liner and cover w11 comply wth RCRA Subtitle C requirements as 
defined in 6 CCR 1007 3 Part 264 and 6 CCR 1007 2 Part 2 

The liner and leachate collecbon system (Drawng C002) used in the cell wl l  consist of 
from the bottom upward 

A bottom (secondary) composite liner incorporatmg 3 ft of compacted clay and a 
geosynthetic clay liner (GCL) overlam by an 80 mil HDPE geomembrane 

A geonet leak detecbon system 

A top (primary) composite liner consisting o f  a GCL overlam by an 80 mil 
HDPE geomembrane wth a protective geotextile 

A leachate collecbon system consisting o f  1 ft gravel (bottom) or geonet (side 
slopes) overlam wth geotextile filter fabnc 

A 1 fi layer o f  common fill or select waste (imtial layer of  low level mixed waste 
o f  select grading that wll  not damage liner) to protect the liners and leachate 
collection system 

6 1 2 Grid Block Ma- of Waste 

Waste placed in the W F  is intended to be recoverable The cell will be mapped 
continuously using an alphanumenc system in order to document the location of waste 
for regulatory documentation requirements and possible future retneval Gnd markers 
wl l  be located around the penmeter of  the cell A controlled survey point wl l  be 
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installed as a basis for this gnd block mapping Cell grids wll  be established for both the 
honzontal axes and the vertical (elevation) axes 

6 1 3  JXu non and Ryneff Control 

The W M F  runon and runoff control system during operation wll  be designed to control 
the runoff from the 100 year 24 hour storm event (5 2 inches) Uncontaminated storm 
water from areas not used for waste management will be routed to an evaporation pond 
Contaminated water which comes in contact wth waste matenal wl l  be considered 
leachate and transferred to the leachate collection system Potentially contaminated water 
from roadways adjacent to the cell @nor to equipment decon) and the Waste Staging 
Area will be handled as leachate 

6 1 4 Clav Liner Test Fill 

A clay liner test fill w11 be constructed and evaluated pnor to construction of the cell clay 
liner The testmg requirements and plan of construcbon w11 be defined in the 
Construction Quality Assurance (CQA) plan to be developed dmng Title I1 design 

6 1 5  Cell C losure 

A closure plan wi l  be wntten d w g  Title I1 design whch w11 include a conceptual cap 
design and momtonng requrements At closure the final waste layer wl l  be covered 
wth a 1 fi tluck operational cover The top of the operational cover wll be sloped to 
provide adequate surface dmnage The operational cover wll be left in place for 
approximately SIX months to allow monitonng of the waste settlement pnor to placement 
of the final cover After the operational cover and underlying wastes have been allowed 
to settle the final cover w11 be constructed over the operahonal cover 

The final cover (Drawng C003) wll consist of fiom the bottom up 

A 2 fi layer of compacted clay 

A GCL 

An 80 mil geomembrane wth protective geotextile 

A 6 inch dramagelfilter layer 

A 3 fi cobble blotidcapillary barrier layer 
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A 1 ft filter layer wth geotextile 

A 1 ft layer of common fill and 1 ft layer of on site topsoil wth 
vegetabon 

The top surface of the final cover w11 be sloped 4% to provide dmnage Dunng 
placement of the final cover the sump mer and leak detection sump nsers w11 be 
completed The nsers wll be provided wth waterproof seals where they penetrate the 
cover geomembrane The sump nser covers wll be provided wth air tight lids and mr 
sampling valves The cover surface will be vegetated to mimmize erosion and provide 
stability 

It is assumed a gas venting system is not required due to the type of waste being placed in 
the cell The WAC wll  limit the quantity of matenal wth the potenhal of creating 
methane gas Gas momtonng wll be performed during the operational cover phase to 
venfy a venting system is not required 

6 1 6  Leach ate Production 

Leachate producbon wll be assessed using Version 3 of the Hydrologic Evaluabon of 
Landfill Performance (HELP) computer program The HELP modeling w11 be 
performed using WETS climatological data The HELP modeling w11 be pedonned for 
the imbal 100 000 yd3 cell Alternatwes to be evaluated will include empty lined cell 
lined cell w th  waste and covered cell 

6 1 7 Leachate Colle&n Svstem 

The leachate collection system wll  mmmize the depth of leachate on the pnmary liner 
dunng operation and throughout the post-closure monitonng penod by removmg liquids 
The system will keep the buldup of leachate hydrostatic head to less than one foot above 
the pnmary liner Slotted collecbon pipes wll carry the leachate to the sump area The 
pipes w11 be surrounded by gravel in the cell bottom 

Two submersible pumps one for hgh  and one for low flow rates wl l  be installed in the 
leachate collection nser The pumps wll be controlled by a level swtch as defined by 
Rocky Flats Plant Standard SAM 104 The level swtch w11 be adjusted so that at no 
time will leachate pond more than 12 inches above the bottom of the lined cell The 
pump motors will be installed wth a sensor which wll report to the control panel in 
Building 283 alerting the operator of pump operation or fmlure 
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Secondary contsllnment will be provided for all leachate collection piping and ancillary 
equipment outside the cell in accordance with 6 CCR 1007 3 Part 264 The leachate 
piping will be equipped wth continuous leak detection 

6 1 8  &akD etection Svstem 

The leak detection system wll allow for detection collection and removal o f  liquid that 
leaks through the pnmary liner The system wll consist of a geonet bounded above by 
the pnmary liner and below by the secondary liner A solid pipe contained wthm the low 
point of the leak detection system wll serve as the sump riser for the leak detection 
system A liquid level sensor w11 connect the system to a control panel m the ofice of 
Building 283 A portable submersible pump for the leak detection sump will be used if 
leakage is detected Detected liquids wll be pumped back into the cell or to the leachate 
storage tanks The removal system w11 measure the volume o f  liquid removed wth an 
in line flow meter The pump will be designed to operate manually 

- 6 1 9 Action Leakagg Rate 1 

The ALR wll  be determmed for the liner systems m accordance with 6 CCR 1007 3 Part 
264 302 and EPA guidance The rate w11 be determined for both the cell and the 
evaporation pond and w11 be used in the development of a Response Action Plan (RAP) 

LEACHATE TRANSFER, STORAGE AND TREATMENT 6 2 

6 2 1 Jleachate Transfer and S t o r w  

A leachate transfer and storage system w11 be provided to manage leachate that is 
generated and collected in the cell Th~s system wll transfer leachate fiom the waste cell 
to the leachate storage tanks The leachate storage tanks and ancillary equlpment w11 
have secondary contamment rneeung the requirements of 6 CCR 1007 3 Leachate w11 
be transferred fiom the storage tanks to a treatment system at WETS by a 5000 gallon 
tanker truck 

Three 500 000 gallon tanks w11 be used for leachate storage at the WMF (Drawmg 
C004) The leachate collection system must be designed for the 24 hour 100 year storm 
(5 2 inches) whch results in up to 667 000 gallons assuming all precipitauon falling on 
the cell is collected wth no retention by the waste The 1 5 million gallon capacity is 
based on two 100 year storms wth the tanks imtially empty resulting in 1 3 million 
gallons of required capacity and the monthly water balance for the wettest year on record 
(WETS 1977 1992) assuming treatment of  5000 gal /day resulting in 1 6 million gallons 
of capacity The capacity will be finalized dmng Title I1 design Higher probability 
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events of longer duration w11 be considered For example the 72 hour 25 year storm is 
5 0 inches 

The leachate storage facility will be separate from the NSL system Secondary 
contamment for the storage tanks w11 comply wth 6 CCR 1007 3 wth an impermeable 
coating and able to contain 100 percent of  the potential spill volume and precipitabon o f  
the 25 year 24 hour storm (4 0 inches) event The tanks wll  be designed in accordance 
wth 6 CCR 1007 3 Part 264 and Rocky Flats Plant Standard SM 136 Tanks 
Contamng Regulated Substances 
outside above grade piping and ancillary equipment for fieeze protectron 

Heat tracing and insulation w11 be required for all 

All piping matenals shall comply wth Rocky Flats Plant Standard SP 220 Piping 
Material Specifications Piping design fabncation and tesbng shall comply wth Rocky 
Flats Plant Standards SP 136 P&ID Legend & Symbols SP 21 1 Fabncation o f  
Piping Systems SP 301 'Pipe Systems Testmg Procedure and SP-401 General Pipe 
Insulation 

Leachate w11 requre treatment pnor to disposal Leachate w11 be pumped to the WMF 
storage tanks and transported by tanker truck to a WETS treatment facility The three 
tanks wll have sampling ports All areas where leachate is transferred wll be contruned 
to prevent spills 

6 2 2 Leachate Treatwnt Alt- 

6 2 2 1 WMF Site 

An off the shelf treatment u t  or trruler could be located at the WMF A precipitatron or 
ion exchange process would be reqwred to remove radionuclides The esbmated 
treatment throughput is 5 10 gpm resulting 111 the capacity to treat 2500 to 5000 gaYday 
operating one shft The pnmary concern is desigrung a treatment system wthout 
adequate charactenzatron of the expected leachate The waste stream w11 vary over tune 
resulting in changes m the leachate compositron 

If treatment is performed on site sigtllficant influent storage capacity is still required 
Effluent fiom the treatment unit could be discharged to the evaporation pond after 
treatment Increasing the size o f  the pond would not result in a sigtllficant cost increase 
Sampling would be required after treatment, so effluent storage tanks would also be 
required 
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@ 6 2 2 2 Building 891 

Building 89 1 (Sitewide Treatment Facility) has the capability o f  treatmg the anticipated 
leachate whch could contain organics heavy metals and radioactive contamination The 
maximum treatment capacity is 30 gpm 5 000 gaVday was used as a design basis based 
on histoncal operations and effluent capacity assuming one shift per day Higher rates 
would be possible wth additional shfb Building 891 has a tanker truck unloading 
stabon and 30 000 gal o f  influent capacity The estimated treatment cost is $0 7Vgal 
Operating costs are currently camed by overhead The estimated transportation cost is 
$0 18/gal based on the estimate for OU7 

6 2 2 3 Building 374 

It may be possible to treat the leachate in Building 374 However the current Building 
374 process has restnctions on the amount of orgmc contamination that is permitted It 
is possible that the organic content of the leachate may exceed the Building 374 limits 
Projects to add orgmc treatment capability to Bmlding 374 are currently on hold The 
current treatment capabdity of Buildmg 374 is 20 gpm The estunated cost is $1 60/gal 
Transportahon cost would be the same as Bmlding 891 

The leachate would be trucked to the unloading stahon at the D23 1 mfluent storage tanks 
whch have a capacity of 1 2 million gallons Storage capacity would st111 be required at 
the WMF smce the truclung capacity would be approximately 10 000 gaVday 

6 2 2 4 Modular Storage Tanks 

One alternative is to transfer the leachate to the Modular Storage Tanks (MSTs) by a 
pipeline fiom the WMF The MSTs have a total capacity o f  1 5 mllion gallons 
However approxlmately 1 0 million gal of Interceptor Trench System (ITS) water IS 

being stored in the MSTs awaiting treatment in Bldg 374 The MSTs may not have 
sufficient capacity to handle the high water flows fiom both the ITS and WMF dwng a 
high precipitation penod The treatment would be restncted to Bldg 374 or Bldg 910 
wth restnctions on the organic content It is assumed both the ITS water and WMF 
leachate would be RCRA F039 waste 

6 2 2 5 Selected Alternative I 
The selected alternative is to provide storage capacity at the WMF for the estimated 
leachate generation The leachate wll be trucked to Building 891 for treatment wth 
Building S74 as an alternative treatment facility A treatment facility can be installed at 
the W M F  at a later date if determined to be more economical 
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6 3 EVAPORATION POND 

Uncontaminated runoff from areas o f  the facility not used for waste management will be 
stored in the evaporation pond and disposed of  by evaporation (Drawing COOS) The 
evaporation pond wl l  be designed to store the 100 year 24 hour storm event Design o f  
the pond w11 be in accordance wth established EPA guidelines The pond is anticipated 
to have a capacity o f  approximately 2 million gallons 

6 4  MONITORING 

6 4 1  Gro und Water Monito ring 

Monitonng wells w11 be located around the cell to provide long term momtonng o f  
ground water quality upgradient and downgradient of the cell Existing and proposed 
monitonng wells for the NSL wll  be used to the extent possible Monitonng wells wl l  
be designed and located to meet the requirements o f  6 CCR 1007 3 Part 264 Subpart F 
The Ground Water Detechon Momtonng Plan (GWMP) for the W M F  wll  have to take 
into account the existing and proposed wells for the NSL and the potenhal impact o f  the 
NSL on the site 

The Title I1 design wll idenhfy the number location and design of wells for ground 
water momtonng d u g  operation and the post closure penod The monitonng well 
location and design unll be coordmated wth the RMRS Environmental Restoration 
orggaruzabon The design w11 meet the requrements of the WETS Envronmental 
Monitonng Division Standard Operatmg Procedures Colorado Revised and Amended 
Rules and Regulahons for Water Well Construction and Pump Installahon and 6 CCR 
1007 3 

6 4 2  Surface Water Monitoring 

Surface water monitonng w11 be conducted upstream and downstream of  the W M F  along 
Upper Church Ditch Solar powered automatic samplers wll  be installed at three 
locations to collect a sample whenever there is flow present in the ditch One sample 
from each o f  the three locations wll  be analyzed quarterly Sampling locations w11 be 
upstream of the NSL Cell #1 downstream of the NSL evaporation pond and downstream 
of  the W M F  evaporation pond 
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6 4 3  

65  

6 5 1  

6 5.2 

Ambient air momtoring stations wll be installed at the W M F  site to monitor for 
radionuclides as required to meet Rocky Flats Health and Safety Requirements and 
specific requirements o f  the facility operating an emissions permit 

SITE WORK 

Brthworh 

The W M F  will be designed to preserve and protect existing vegetation and other features 
on or adjacent to the site that do not unreasonably interfere wth construction The 
project plan w11 identify staging and stockpiling areas 

The grading design wll provide existing and new contours at intervals of  two feet and 
spot elevations shown at grade changes and structure elevations Cross sections wll be 
provided where practical and where earthwork quanbbes are substantial The design w11 
provide for stockpiling o f  existmg topsoil so the matenal may be reused on disturbed 
areas The design w11 also indicate stockpile areas for other excess natural soil (if 
applicable) for use as dady cover d u n g  facility operation 

The design wll specify appropnate compacbon requirements for approved matenal 
moisture requirements and general placement methods 

A new road wdl be constructed to connect the WMF to the man access road for the NSL 
Dust abatement and erosion control w11 be addressed in the Dmnage and Erosion 
Control Plan The design wdl consider the types of road surfaces necessary to 
accommodate the construcbon and operaQon traffic volume to adequately control any 
potenbal dust and erosion problems 

Roads w11 be generally designed to conform to the Colorado Department of 
Transportation (CDOT) Roadway Design Manual Section 1 100 (Off system and low 
volume roadways) Estimated M i c  volume counts wlll be based on the number o f  
anticipated tnps to the WMF over the life o f  the facility Thickness design for the 
aggregate gravel course section wll  be in accordance wth the CDOT Roadway Design 
Manual 
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* 6 5 3  

6 5 4  

655  

6 5 6  

A new secunty fence will be provided surrounding the WMF to prevent unauthorized 
access The fence will separate the WMF fiom the New Sanitary Landfill Manually 
operated access gates wll  be provided to allow entrance to the WMF as well as an 
emergency exit fiom the area The fence will be designed in accordance wth Rocky 
Flats Plant Standard SC 102 Secmty Fencing 

Slenaee 

Signs will be placed around the WMF boundary w m n g  of hazardous and radioactive 
matenal Warning signs for a hazardous waste facility wl l  meet the requirements of 6 
CCR 1007 3 Signs will also be installed to meet the WETS Radiological Control 
Manual (RadCon) for radiological posting and the WETS Health and Safety Practices 
Manual (HSP) 10 01 and 12 06 for Occupational Safety requirements Signage for traffic 
and operations w11 also be included 

Seedmg wth a proper mixture of grasses or other plant matenal w11 be required for 
disturbed and bare areas to provide erosion control and water consewahon in accordance 
wth  the Soil Conservation Service requrements Plant matenal w11 be selected as 
proven to be hardy in semi and climate adaptable to the WETS area Plants w11 be only 
shallow rooted vaneties to prevent penetration of cover matenals Landscaping shall 
comply wth Secbon 0290 of DOE 6430 1A Landscape stone may be used as ground 
cover m areas where live vegetation ground cover is undesirable 

Site Drain- 

The WMF w11 be a Zero Discharge Facility 
and a Reclamation Performance Standard w11 be prepared d u n g  Title I1 design for 
construction operation and closure of the facility A site drainage study for each phase of 
WMF development wl l  be prepared using the appropnate methods presented in-the 
Urban Drainage and Flood Control Manual for determimng storm water drainage and as 
required in the Jefferson County Storm Drainage and Technical Cntena manual 
Culverts and open ditches w11 be designed to accommodate the storm water as 
determined in the drainage calculations Drainage must be designed to not allow flooding 
of the containment berm from the 100 year 24 hour event The design will be in 
accordance wth Rocky Flats Plant Standard SC 109 Storm Sewer Design Cntena 
Road culverts wll be sized to pass the 100 year 24 hour event wth a headwater that w11 
not cause flooding of adjacent structures 

A Dmnage and Erosion Control Plan 

e WMFCDRR 0 24 September26 1995 



6 6  

6 6 1  

6 6 2  

6 6 3  

Dmnage wll be directed from undeveloped areas around the north and south side o f  the 
facility into existing Rock Creek and Upper Church Ditch No new surface drainage will 
be added to the Rock Creek dramage Surface drainage within the WMF site but outside 
the waste cell will be routed to the evaporation pond 

Erosion control on steep slopes (3 1) or steeper w11 be provided with erosion fabnc 
seeded wth native grasses native shrubs rock nprap surface gravel surfaces hard 
surface paving or other approved methods to prevent erosion Erosion control o f  other 
areas w11 be provided by use of  silt fences and hay bales per CDOT design cntena 

UTILITIES 

A permanent underground water line to the WMF wll not be provided A water line was 
not installed for the NSL due to the eshmated cost of  $250 000 Water necessary for 
construction operation and marntenance wll  be hauled to the construcbon site from 
exishng plant facilities Tanker trucks are avadable to transport water to the WMF as 
water wl l  also be hauled to the NSL Domestic d d u n g  water wd1 be provided by the 
installabon of a water cooler wth replaceable 5 gallon bottles Potable water for the 
Building 283 showers wll be trucked to the site and stored in tanks 

Water for equipment decontamination wll also be stored in tanks at the facility This 
water wl l  not have to be potable Potential sources of water are from the raw water pond 
fire hydrants near Bmlding 130 or the fire water tank for the NSL 

Emergency eye wash stat~ons wll  be located as q m r e d  by WETS HSP 7 04 The 
source for eye wash water wll  be a portable pressure tank system wth an emergency 
wash system 

Sewer 

There will be no smtary sewer service to the facility Sanitary service to Building 283 is 
accommodated through the use of incinerating toilet facilities Wastewater from 
showenng and hand waslung wll  be trucked to the WETS Sewage Treatment Plant 

Pronane 
Propane supply tanks will be required at the facility to provide propane for space and 
water heaters in Building 283 The propane system w11 comply with NFPA 58 Storage 
and Handling o f  Liquified Petroleum Gases 
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6 7 SUPPORT BUILDING 283 

Building 283 w11 be a 7 000 square foot pre engmeered steel building The floor plan is 
shown on Drawing COO6 The building includes a two bay equipment decontamination 
facility and personnel facilities The facility w11 operate one shift per day five days per 
week Extenor lightmg wll be provided at the support facilitxs for possible mghttune 
operation Portable lighting will be used for any nighttime work in the cell It is 
estimated that six people wll  be worlung at the WMF 

1 Supervisor 
3 Waste Techtllcians 
1 Equipment Operator 
1 Radiation Control Technician 

6 7 1  Structural- 

Building 283 is Performance Category 1 in accordance wth DOE STD 1021 92 
Natural Phenomena Hazards Performance Categomation Cntena for Structures 

Systems and Components 
wth W E T S  Standard SC 106 The structural design wll meet the requirements o f  the 
Uniform Building Code (UBC) and DOE STD 1020 94 Natural Phenomena Hazards 
Design and Evaluation Cntena for Department o f  Energy Facilihes 

The facility use category is General Use in accordance 

a 
The loads used in the structural design of  buildmgs and other structures w11 comply wth 
o f  ASCE 7 88 Amencan Society of  Civil Engineers Muumum Design Loads for 
Buildings and Other Structures Dead loads w11 include the weights of  all permanent 
matenals and equipment supported in or on the structure includmg the structure s own 
weight bult m partitions raceways W A C  duct work and other permanent static loads 
Live loads wll  include floor and roof area loads moving vehcles and impact loads 

Snow Loads Mirumum snow load wll be 43 psf at ground level applied in accordance 
wth ASCE 7 88 

Wind Loads Wind load design wll  be m accordance wth ASCE 7 88 wth a basic wnd 
speed of 109 mph Exposure C w11 be used for all construction and the importance 
factor is 1 0 

Seismic Loads Structures equipment and tanks will be designed in accordance wfh 
WETS Standard SC 106 as a General Use category 
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@ 6 7 2 Personnel Facili ties 

0 W F C D R R c  0 

41 

Building 283 will include locker facilities a personnel protective equipment dress out 
area, shower facilities oflicehreak space and an area for measuring and testing 
equipment Rest room facilities will be provided based on the anticipated occupancy per 
UBC Incinerating type toilet facilities will be provided and require no water use Rest 
room facilities with access for disabled individuals are located in Building 280 
Handicapped access to Building 283 will be provided through the rollup doors Holdlng 
tanks will be provided for fiesh and wastewater Propane heat will be used to provide hot 
shower water 

6 7 3  Eau- inment Deco ntamination 

6 7 3 1 General 

Building 283 wll be used to decontaminate equipment that enters the waste cell All 
equipment w11 requre radiation screemng and possible decontamination pnor to leaving 
the WMF site In addition, equipment dedicated to the W M F  will periodically require 
decontammation such as for mmntenance The facility wd1 contain a hot water pressure 
washer The wash water wll be collected in a sump filtered and collected 111 tanks The 
collected waste water wl l  be transported by tanker truck to Building 891 for treatment 
The equpment decontamination system will be designed to meet secondary containment 
requirements specified in 6 CCR 1007 3 

Building 283 is located in close proximity to the exit route from the waste cell to 
mimmize potential spread o f  contamination The decontamination pad wll  consist o f  a 
washldecontamination area and a separate survey area so one truck can be surveyed 
whle another is being decontaminated The design w11 be based on WETS Project 
989457 Decon Pad Upgrades 

6 7 3 2 Process 

The design o f  the equipment decontamination facility w11 be based on washing a 
maximum o f  ten trucks per day using 100 gallons o f  water each The wastewater must 
not exceed 300 mg/l o f  total suspended solids to meet the influent design basis for the 
Building 893 pretreatment system that is under construction The equipment 
decontamination washwater collection and storage system w11 be designed in accordance 
with 6 CCR 1007 3 Part 264 Subpart J Secondary containment for the storage tanks 
will be impermeable and able to contain 100 percent of the potential spill volume The 
t d s  will be designed in accordance with Rocky Flats Plant Standard SM 136 Tanks 
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Containing Regulated Substances 
outside tanks piping and ancillary equipment for freeze protection 

Heat tracing and insulation wll  be required for all 

All piping matenals will comply with Rocky Flats Plant Standard SP 220 Piping 
Matenal Specifications Piping design fabrication and testing w11 comply wth Rocky 
Flats Plant Standards SP 136 P&ID Legend & Symbols SP 21 1 Fabncation o f  
Piping Systems SP 301 Pipe Systems Testing Procedure and SP-401 General Pipe 
Insulation 

6 7 4 Bat in?  and Ve ntilation 

Heating of the equipment decontamination portion o f  the building wll  be required to 
prevent fieevng Heating and ventilating equipment w11 be sized to satis@ the building 
heating and ventdatmg load requirements and to meet all general equipment design and 
selection cntena contained in Rocky Flats Plant Standards the ASHRAE Fundamental 
Handbook ASHRAE Equipment Handbook ASHRAE Systems Handbook and the 
ASHRAE Applications Handbook 

Ventilation and heating o f  the personnel areas wll  be provided as required to satisfy the 
mimmum requirements o f  Rocky Flats Plant Standards and the latest edition of ASHRAE 
Standard 62 and in accordance wth NFPA 90A Installation o f  Air Conditiomng and 
Ventilatmg Systems if the au flow is greater than 2 000 CFM 

6 7 5  D c t r i  cal and Ins- 

480Y/277 volt three phase power wdl be provided at Building 283 for pumps and other 
equpment Electncal outlets will be provided Lighting w11 be provided inside and 
outside the building Low voltage power w11 be provided for instrumentation 

The Waste Staging Area w11 be provided for truck unloading short term storage o f  waste 
pnor to placement in the cell or storage of non compliant waste pnor to return to the 
onginator The staging area wll  be a bermed concrete pad The Staging Area wll  
comply wth the requirements of 6 CCR 1007 3 Part 264 Subpart I Any liquids 
collected in the Staging Area w11 be conveyed to the waste cell and handled as leachate 
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a 6 8 SITE ELECTRICAL AND INSTRUMENTATION 

6 8 1  G e n e d  

All Title I1 drawngs will comply wth RFR Standard SE 108 Electrical Graphic 
Symbols 
manholes splice boxes placement depth plan view dimensioning of services runs and 
locations panel and MCC configurations panel circuit breakers and panel directones 
Underground services will be located and their runs identified wth below ground 
warning tape markers All power lines under roadways will be protected from crushing 
or bending fiom uneven soil settling or other physical damages attnbuted to heavy 
vehicle loading 

Drawings will include identification of each underground service location of 

Exit and emergency lighting systems wll be designed in accordance wth NFPA Code 
No 101 Life Safety Code the National Electnc Code (NEC) and Rocky Flats Plant 
Standard SE 30 1 Emergency Lighting Equipment 
installed in major Micways  

Emergency lighting w11 be 

6 8 2  

The design package w11 provide for a pole line for 13 8 kV overhead feeders from the 
NSL to the W M F  The 13 8 kV line wll provide power to a pad mounted 13 8 kV 
480Y/277V 3 phase 4 wre transformer The transformer wd1 feed an outdoor 
distnbution center distnbuhon and lighting panels at 480/277 volts 120/208 
transformers and panels for receptacles intenor and extenor 277 volt lighting motor 
control centers for motor power and controls and motor surge protection controls 

Design practice wd1 conform to the followng Practxes 

1) IEEE Recommended Practices for Energy Conservation and Cost Effective 
P l m n g  in Industrial Facilities 

2) IEEE Recommended Practice for Electnc Power Distnbution for Industnal Plants 

3) IEEE recommended Practice foF Grounding of Industrial and Commercial Power 
Systems 

4) IEEE Recommended Practice for Protecbon and Coordination of Industnal and 
Commercial Power Systems 
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@ 6 8 3  &it  er lor Electrical 

6 8 3 1 Distribution 

A new pad mounted transformer w11 be installed The secondary o f  this transformer will 
feed an outdoor 480Y/277 volt 3 phase 4 wre distnbution switchboard with an integral 
man breaker The extension of  the 13 8 kV system wll  be protected in accordance with 
loading by pole mounted lighting arrestor equipped fused cutouts at the mer pole to the 
transformer Conductors from the mer pole to the transformer w11 be 15 kV type MV 90 
EPR sunlight resistant pvc jacketed 100% copper tape shielded cable Where required 
new underground duct banks will be 3 ft below grade and will consist of  schedule 80 
PVC conduit A mimmum of  one spare empty conduit in the duct bank wll be provided 
Appropnately sized insulated green or bare copper ground wres will be installed with 
each conduit used Vinyl marhng and warning tape will be provided above the entire 
length of duct runs 

6 8 3 2 Transformer 

The pad mounted transformer wll  be installed outside on a concrete base 6 inches 
mimmum above grade The ratings will be as follows Bottom feed 13 8 kV 3 phase 
delta pnmary 480/277 volt 3 phase 4 wre wye secondary 60 Hz radial feed with 
deadfiont construction 55/65 C rise non flammable non PCB contrunmg coolant 95 kV 
BIL 5 75 percent impedance 2 2 112 percent taps above and 2 2 1/2 percent below 
nominal voltage self cooled compartmental type tamper resistant, weather protected 
wth optional features including dual selector swtch gauges liquid level dial 
thermometer pressure vacuum gauge bushmg inserts and lightning arresters 

The transformer fluid wll  be contained around the pad by means o f  a curb or trench to 
contan 150% o f  fluid volume Copper ground rods 3/4 u1 diameter by 10 ft long will 
be dnven to ground the transformer ground pads 

6 8 3 3 Motor Control Center 

The main distnbution center w11 be metal enclosed type molded case distnbution panel 
board with a bus rated 3 phase 4 wire 60 Hz, 480/277 volts with incoming metenng 
compartment wth selector swtches for ammeters and voltmeters 

A power monitor de\ Ice (for momtonng only not control) will be rated for 3 phase 
operation and will be capable o f  detecting phase loss low voltage phase reversal and 
phase unbalance conditions on both Wye or Delta systems The monitor w11 be rated for 
120 volts and the following NOMINAL ratings 
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Adjustment range 
Maximum input 
Frequency 
Repeat accuracy 
Dead Band 
Transient protection 
Tnp response 
Output contacts 
Contact rahng 
Operating temperature 

85 125 volts ac 
140 volts ac 
60 Hz 

2% 
2500 volts RMS for 10 MS 
50 MS 
SPDT 
4 amps @ 120 volts ac 
40 C to+% C 

0 1% of setpolnt 

The monitor wl l  be installed in a metenng compartment and wll  have a failure indicator 
and an automatic reset The man breaker and branch breakers wll be 100 percent rated, 
with solid state trip adjustable long time and instantaneous pickup settmgs The man 
breaker wl l  have adjustable ground fault protection 

Applicable standards UL-489 UL 891 NEMA PB1 and AB1 

Applicable RFP Standard SX 164 Plant System Component Identification and 
Labeling 

0 6 8 4 Interior Electncd 

6 8 4 1 Distribution 

Distnbuhon Panelboards wll  be 600 volts AC copper bus main breaker protected 3 
phase 4 wre 480/277 volt panels for power and general lighting applications complete 
wth door in door construct~on, ground bus integrated short circuit ratmg mlTllIIlUm 
22 000 amps RMS 

Man breakers wll  be molded case thermal magnehc type up to 400 amps solid state 
tnp over 400 amps zone selectwe interlocked 1 2 or 3 pole branch breakers sized for the 
specific application Prowde 20 percent spare breaker space 

Applicable standards UL 50 UL 67 NEMA AB1 and PBI 

Applicable RFP Standard SX 164 
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Lightmg panelboards will be 480/277 volts or 120/208 volt 3 phase 4 wire copper bus 
door in door construction man breaker ground bus integrated equipment short circuit 
rating 22 000 amps RMS symmetncal bolt on 1 2 or 3 pole breakers sized for the 
specific application provide 20 percent spare breaker spat : and ground bus 

Applicable standards UL 50 UL 67 and NEMA PBl 

6 8 4 3 Illumination 

Illumination levels w11 be detemined fiom applicable tabis in the latest edition of the 
Illurmnating Engineenng Society (IES) Handbook for intenor and extenor lighting 
General levels of 70 50 20 footcandles (work staaons work areas nonwork areas) will be 
provided along wth 100 footcandles in laboratory areas The energy conservation 
measures recommended in DOE Order 6430 1A and ASHRAE Standard 90 wl l  be 
mcorporated where cost effective 

General buldmg mtenor lightmg fixtures wll  be recessed 2 ft by 4 ft fluorescent, 
troffers unth hrgh quality acrylic lenses ballasts operatmg at 277 volts Parabolic 
recessed fluorescent troffers wll  be applied where hgh intensity low glare lighting IS 

deslrable Fluorescent fmtures wll  be equpped wth hlgh power factor electronic 
balIasts and matched low wattage lamps for maximum efficiency Special Iightmg 
fixtures may be operated at 120 volts 

Penmeter buldmg secunty lightmg w11 be provlded at access doors walkways and 
roads Parlung lots wll  be lit by lightmg fmtures attached to alurmnum poles mounted on 
concrete bases Extenor lights wll be weatherproof hgh pressure so&um wth high 
power factor ballasts operatmg at 277 volts photocell controlled 

Emergency light fixtures w11 not be on local area swtches Emergency light fixtures wl l  
be equipped wth a self chargmg low maxntenance emergency ballast system Exit 
lights w111 be provided in all buildmgs at all exits and exit comdors The exlt lights w11 
be supplied wth green light emitting diodes (LED) spelling the word EXIT a low 
mamtenance battery and dual voltage charging system All exit sign power wll  be 
supplied fiom un swtched power 

Applicable RFP Standard SE 301 Emergency Lightmg Equipment 
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6 8 5  

6 8 6  

6 8 7  

6 9  

6 9 1  

Grounding 

Buildings w11 be grounded by a ground loop surrounding the penmeter of the building 
bmed at a depth of 3 ft in clean fill The ground loop w11 provide less that 25 ohms of 
resistance to ground and be installed per NEC around the building Size of the conductor 
w11 be determined d m g  Title I1 design The design will provide two ground test wells 
one at each end of the building 

The ground loop will be extended to the man building transformer switchgear panels 
motors lightmg fixtures and each elechcal equipment enclosure The grounding wll be 
extended via ground wfres mtalled in all elechcal conduits throughout the intenor and 
exterior of the building Conduits wll  not be relied on for ground continuity 

Applicable standards and codes NEC and UL 

Applicable RFP Standard SE 103 Electncal Winng 

Lightrung protechon wll be provided on the roof of buildings per NFPA 780 and NFPA 
70 

Applicable standards and codes NEC UL 96 Standard for Safety Lightning Protechon 
Components UL 96A Installahon Requvements for Lightning Protechon Systems 
UL-467 Groundmg and Bondmg Equrpment and NFPA 780 Lightmng Protection 
Code 

Racewavs 

See RFP Standards SE 103 Elcctncal Wmng and SE 112 Bmlding Electrrcal 
Raceway Systems for acceptable conduit, wre types and installabon methods 

ALARMS AND COMMUNICATIONS 

Fire Alarms 

Fire protection and detection w11 conform to DOE Order 5480 7A NFPA 72 and WETS 
Standard SF 100 Fire Protection A fire protection analysis w11 be requrred to venfy 
that spnnkler protechon is not requlred as Buildmg 283 exceeds 5 000 square feet If a 
spnnkler system is installed the fire alarm wll  consist of a fire alarm panel flow 
swtch(s) outside alarm bell(s) and a manual pull station as required by NFPA 101 Life 
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Safety Code If  a spnnkler system is not installed the fire alarm w11 consist of a fire 
alarm panel heat detectors and manual pull stations The design o f  either system wll 
conform to applicable NFPA and RFP standards 

6 9 2 Safw/Daaster Wa-W S- 

A plant warning system referred to as LSDW will be installed in Building 283 

Head end equipment w11 consist o f  an appropnately sized amplifier power supply 
supervisory system and back up battenes The head end equipment w11 be packaged as 
an integrated umt (amplifier power supply supervisory equipment and battenes) 
supplied by a manufacturer who supplies such units as part o f  thelr commonly avadable 
products Additionally a swtchmg unit wll be supplied to allow the amplifier be 
swtched ON only dunng an actual announcement Back up battenes wll have 
capacity to supply power for requred announcements dunng the 1 1/2 hour pen& 
followng a failure of  normal power The supervisory system w11 sound a local alarm 
An mtrucbon label w11 be located nearby whch directs observers to call a repar number 
if the system is not operatmg The supervisory system w11 also have capability to send a 
signal to a remote momtmng location 

Speaker horns w11 be installed outside buldings to provide LSDW nobficabon 
throughout the W M F  See RFP Standard SE-401 Audible W m n g  Devices for Life 
SafetyDisaster W m n g  System for call outs of  ceilmg speakers horns transformers 
etc 

An acceptance test, similar to the one contsuned rn RFP Standard SE-401 wll be 
performed on the completed system to demonstrate pedormance of the system A 
mmmum o f  75 dBA wll be measured on all areas and 10 dB above ambient noise levels 
in all areas 

The mputs to the preamplifier wl l  be routed through a pnonty logc system whch allows 
only the hghest pnonty signal to reach the preamplifier and subsequently broadcast over 
the L S D W  The LS/DW system w11 feed fiom a dedicated circut breaker All LS/DW 
equipment conduit and cables wll be labelled per RFP Standard SX 164 In addition 
wre and cable should be labelled at both ends and in junct~on/pull boxes to insure ease of 
trouble shooting RFP Standard SE-401 wll be used as a guide for design and placement 
of the WMF plant w m n g  system Testmg o f  the LSDW installation w11 comply wth 
Section 5 o f  RFP Standard SE-401 
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@ 6 9 3  Telephone 

The design and construction will include a mimmum of  one fimchonal telephone wall 
jack in each work area. Access from the existing telephone system w11 be required 
Typical service to each telephone set w11 consist o f  three four conductor cables Size 
conduit accordingly 

RFP Standard SE 550 Telephone Conduit and Equipment Installation wll  be used as a 
guide to telephone installation 

6 9 4 jnstrumentation 

Instrumentation and control requrements for the W M F  wll consist o f  new level controls 
pressure indicators pump controls temperature indicators and controls and leak 
detection Level controls will consist of  high and low level alarms Shutdown interlocks 
wth pump controls to protect equipment and maman a safe operating system will be 
provided and shown on the Piping & Instrumentabon Drawmgs (P&ID s) Sump leak 
detection wll  consist o f  gravity feed pipe sloped towards the sump to collect liquids 
Th~s liqud w11 be detected by a moisture detecbon system installed in the sump and wll  
provide an alarm to alert operations personnel of  a leak 

Controls and mstrumentation components w11 be designed to monitor control and alarm 
automatically or manually as required and wll comply wth RFP Standard SAM 103 

Cntical alarms that reqwre immediate action wll  use an 
auto dialmg system to noti@ the Shfi Supenntendent when d u n g  off shifts when no 
personnel are located at Building 283 

Instnunentabon and Alarms 

6 10 ENERGY CONSERVATION 

An Energy Conservation Analysis (ECA) is not reqmred since the there are no new 
buildings larger than 10 000 square feet and total energy consumption is not expected to 
exceed 500 million BTU per year 
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@ 6 11 OPERATIONAL EQUIPMENT 

Rolling stock and heavy equipment wll be required for operabon of the WMF It is 
anticipated that h s  equipment will be dedicated to this facility An imtial list of 
equipment, some of which may already be available at WETS is provided below 

Compactor (1 e sheepsfoot) to compact bulk waste in the cell 
Dozer to handle bulk waste and dady cover matenal 
Forklift or  Tool Carrier to unload drums and/or boxes of waste 
Tanker Truck(s) to transport leachate and waste water fiom the 
decontaminabon facilities to a Rocky Flats treatment facility 
Potable Water Tanker Truck to transfer potable water for washng and 
showenng It is anticipated that h s  service wll  be subcontracted at the NSL so 
that p r o c m g  a truck would not be necessary 

6 12 OPERATIONAL SEQUENCE 
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Remediation waste wll  be generated at vmous locabons wthm WETS Bulk waste wll  
amve at the WMF in dump trucks covered wth tarps or in roll-off contamers on trucks 
The trucks wll  enter the facility and dnve into the cell to unload the waste 
operabonal equpment wll  be used to handle and compact the waste mide the cell The 
transport trucks wll exit to Building 283 for decontammabon and survey pnor to leaving 
the site Contamenzed waste wll  be unloaded at the Waste Staging Area and the 
transport trucks w11 not requre decontamination The contamenzed waste wll  then be 
transferred to the cell by the operabonal equpment. Contamenzed waste wll  either be 
emptied fiom the contamer in the cell and compacted or the contamer and contents wll  
be compacted together after placement in the cell Contamenzed waste should not sit at 
the Waste Staging Area for more than one shft 

The 

6 13 SAFETY CONSIDERATIONS 

The design and construcbon accomplished on th~s project w11 conform to DOE Order 
5480 4 Radiological controls wll  be based on the WETS RadCon Manual It is 
assumed the cell and equipment decontaminabon areas wll be considered a 

Buildlng Construction and Demolition DOE Order 6420 1A WETS HSP Manual and 
CFR 29 (OSHA 1926 and 191 0) wll apply to work on this project d u n g  construction 

Contamination Area The National Flre Code and NFPA Code 241 Safeguarding 
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07 IRONMENTAL RE-S & PEB)MI"TING 

7 1 DECISION PROCESS 

The decision documentabon and approval wll be conducted in a combined IAG and 
RCRA Corrective Acbon Procedures mandated in the IAG and the RCRA Corrective 
Action process wll be combined to the extent practical The IMRA Decision Document 
w11 be used to initiate the IAG and the RCRA Corrective Action pennit modification 
process 

A general two step process is contemplated and consistent wth the approach taken under 
both jurisdictional paths A review of the Highway 36 permit and the CD for the NSL 
revealed a similar process First waste acceptance (what) siting (where) and design 
(how) is the threshold information required to tngger the pennit or CD process 
Normally waste acceptance siting and design are approved and authonzation to 
construct is given Operational plans are then developed and approved dunng 
construction 

Similarly under the CERCLMAG process the Decision Document and the I M R A  
implementation documentation such as the Title I1 design and WAC address waste 
acceptance siting and design Any remamng operational issues wdl be presented for 
approval d u n g  construction 

7 2  CAMU 

The cell wll be designated as a CAMU in the modificaoon to the RCRA Corrective 
acbon secbon of the pennit The cell wll be designed in accordance wth the 
requirements of 6 CCR 1007 3 Part 264 Subpart S Subpart S requires that the CAMU 
comply wth the sibng requirements of 6 CCR 1007 2 Part 2 if the remediation wastes 
remam m place after closure of the CAMU CAMUS are excepted from the u t  specific 
mimmum technology requirements (MTRs) of Part 264 including Subpart N for 
Landfills As an enhancement, the W M F  waste cell and support facilities wl l  be 
designed in accordance wth the umt MTRs of Part 264 

Some of the applicable u t  specific MTRs of Part 264 are summanzed below 

&&part H Use and Management of Contamers This applies to the Waste Staging Area 
at the WMF 

Sloped and designed to remove liquids from precipitation or contamers elevated 
to prevent contact wth liquids (assuming no fiee liquids in 
contamers)(264 175(c)) 
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Subpart J Tanks This section applies to the Leachate Collechon and equipment 
decontamination wastewater systems at the WMF The tank systems will have 

0 
Integnty assessment by independent Professional Engineer (PE) (264 1 92(a)) 
Secondary containment for tanks and ancillary equipment (264 193) consishng of  
double wall tankdpiping or coated concrete contamment 
Overfill protecbon and leak detection (264 194) 

Subpart I( Surface Impoundments Thls section applies to the Evaporation Pond at the 
W M F  The pond shall have the followng 

Top geomembrane liner (264 221(c)) 
Bottom composite liner wth geomenbrane and 3 ft of  compacted clay 
Leachate collection system between the two liners (leak detection system) 12 
inches o f  drainage matenal or geonet 
Leachate collection sumps and pumps 
Construction Quality Assurance (CAQ) program directed by PE (264 19) 

mart N Landfills "his section applies to the Waste Cell at the WMF The cell wl l  
have the followng 

Top geomembrane liner (264 301 (c)) 
Bottom composite liner wth geomenbrane and 3 ft of compacted clay 
Leachate collecbon system above top liner wth 1 ft maxlmum leachate depth 
Leachate collecbon system between the two liners (leak detection system) 12 
mches o f  dramage matenal or geonet 
Leachate collecbon sumps and pumps 
Construcbon Quality Assurance (CAQ) program directed by PE (264 19) 
Survey benchmarks for cell and records on contents of cell and approximate 
location o f  each waste type wthm cell (264 309) 
Contamers must be greater than 90% full and crushed shredded or reduced in 
volume before bmal (264 3 15) 

Subpart F Ground Water Protection Thls sechon applies to the entire W M F  site 

7 3 RCRA Part B Permit 

The Corrective Action Section of  the RCRA permit will be imtially modified to designate 
the CAMU and incorporate the threshold waste acceptance siting and design 
information and subsequently modified to address operations 
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7 5  

7 6  

7 7  

CERTIFICATE OF DESIGNATION 

A Certificate of  Designation (CD) was approved by Jefferson County for the NSL as 
reqwed by 6 CCR 1007 2 Part 1 for Solid Waste Disposal Facilities Section 1 3 9 of  
those regulations reqwre that CDPHE approve significant changes in waste streams 
design or operations The change in waste stream fiom non hazardous to hazardous and 
the change in design configuration represent a sigmficant change for the purpose o f  those 
regulations 

As an IAG remedidcorrective action that wll accept only remediation wastes and is 
conducted entirely onsite the WMF is not required to obtrun either a new CD for the 
CAMU or to modifL the exlsting CD (paragraph 121 of the IAG) Because CDPHE is 
reviewng both the IMnRA Decision Document and the RCRA Corrective Action permit 
modification the intent of  the Section 1 3 9 requirements wll be met 

NEPA 

National Envlronmental Policy Act (NEPA) values have been incorporated into the 
CERCLA fonnat Decision Document The Decision Document includes a NEPA 
analysis for the WMF that considers socioeconomic impacts in a feasibility study type 
alternatives analysis This is considered Envlronmental Impact Statement (EIS) 
equivalence 

APENS 

An Au Pollutant Emissions Nobficabon (MEN) will be requved to nobfy the CDPHE of  
potenbal emssions d m g  construction and operation of the WMF 

STORM WATER PERMITS 

Any storm water discharges at WETS are regulated by the EPA under the Clean Water 
Act (CWA) The CWA requrres that a National Pollutant Discharge Elimination System 
("DES) permit be obtamed for the construction activities of  the WMF In order to 
obtain a NPDES permit for construction a Notice of  Intent (NOI) must be submitted to 
the EPA This NO1 consists of  a Storm Water Pollubon Prevention Plan (SPPP) whch is 
developed specifically for the construction site The NO1 must be subnutted to the EPA 
at least 48 hours pnor to the start of construction The SPPP must be signed by DOE 
Kaiser Hill and the construction subcontractor pnor to construction A NPDES permit 
wdl not be required for operation as the WMF is a zero discharge facility as there wll 
be no discharge of  storm water fiom industrral areas of the WMF All storm water 
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runoff dmng operation will be collected in the leachate storage tanks or the evaporation 
pond 

8 OUAJ iITY ASSURANCE 

The System Category Levels for thls project based on COEM DES 223 are 3 and 4 

relied upon for worker protection fkom radiological or toxicological hazards 
required for protection o f  SNM required for site response in an emergency or provide 
automatic fire suppression or detection capability 

Category 4 systems not meeting the criteria for Categories 1 2 or 3 
The followng systems for the WMF are System Category 3 

1 LSDW System for Building 283 
2 Leachate collection and storage system and 
3 Equipment decontamination wastewater system 

All other systems including the waste cell Building 283 and the evaporation pond are 
System Category 4 

0 9  PRELIMINARY SAFETY ASS-ENI: 

A Hazard Classification for the WMF determined that the facility is less than Category 3 
and is exempt fiom the requirements of  DOE Order 5480 23 Nuclear Safety Analysis 
Reports 
Classification is provided 111 Appendix 4 

A Safety Analysis Report (SAR) is not required The draft o f  the Hazard 

10 VALUE ENGINEERING A S W S -  

A value engmeenng type study was performed to determine the best way to design and 
construct a retrievable mixed waste storage/disposal facility at WETS The alternative 
selected was a standard cell wth an engineered floor to enhance retnevability The study 
is provided in Appendix 5 The Value Engineenng Report and lessons learned fiom the 
design and construction of the NSL were also utilized for the conceptual design of  the 
WMF 

A cost estimate for the W M F  is provided in Appendix 6 A Title I1 cost estimate w11 be 
prepared by RMRS Cost Estimating 
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The schedule work breakdown structure funding requirements and project risk 
assessment are provided in the Project Management Plan The Title I1 design will be 
performed by Memck Engineers & Architects through a fixed pnce subcontract Memck 
performed the conceptual and demled design for the NSL The design w11 proceed 
directly to Title I1 wthout a Title I preliminary design The design wl l  be reviewed by 
WETS organizations and MK Environmental Services at 50 and 100 percent After 
completion of design a procurement package will be prepared for a fixed pnce 
construction subcontract 

The construction contractor w11 procure all equipment and matenals for the W M F  
There will be no Government Furnished Equipment (GFE) for the construcbon Heavy 
equipment and tanker trucks required for the facility operations wl l  be provided by 
RMRS Waste Operations and will not be purchased by this project Memck will 
develop all procurement drawngs and specifications required for construcbon 

14 APPENDICES 
1 
2 APPLICABLE DOCUMENTS 
3 OPERATIONAL REQUIRMENTS DOCUMENT 
4 HAZARD CLASSIFICATION 
5 ER MIXED WASTE DISPOSAL STUDY 
6 COST ESTIMATE 
7 FIGURES 
8 DWWINGS 

CHECKLIST FOR CONCEPTUAL DESIGN DOCUMENTATION 

Number m 
51376 COO1 Site Plan 
51376 COO2 Cell Liner Detsuls 
51376 COO3 Closure Plan Details 
51376 COO4 Leachate Tanks Plan 
51376 COO5 
51376 COO6 

Evaporation Pond Liner Detsuls 
Building 283 Floor Plans 
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APPENDIX 1 

CHECKLIST FOR CONCEPTUAL DESIGN REPORT (CDR) COMPLETENESS 

CDR PARAMETERS DOCUMENT 

Conceptual Design Documentation 

Alternative Evaluation lM/lRA 
Decision 
Document 

I 
Specific Risk Assessment PMP 

Preliminary Safety Assessment CDR 

Permitting/ NEPA values CDR & 
IM/IRA DD 

Socioeconomic evaluations IM/IRA DD 

Funding requirements & Life 
cycle costs DD 

WP & IM/IRA 

Value Engineering CDR m 

COMMENTS 

A detailed study has evaluated different 
alternatives from Onsite verses Offsite 
to different locations Onsite and 
different technologies Life cycle costs 
were performed on each alternative 

Project Specific Risk for schedule 
concerns are addressed under the PMP 
Risk from a human health and 
environmental aspect are addressed in 
the Decision Document 

A Preliminary Hazard Categorization has 
been conducted which defined the WMF 
as a NonNuclear Facility The H&S plan 
along with the DD will fundamentally 
define the Safetv Analvsts Reauirements 

The CDR and the DD address permitting 
issues However the NEPA values and 
ARAR s are addressed in detail under 
the DD 

The DD addresses this issue 

The work package addresses outyear 
funding requirements Life cycle costs 
were addressed in the DD for 
alternatives analysis 

A VE study was conducted on the 
retrievability option of WMF The key 
personnel were in attendance with 
results documented Additionally is the 
comparison of alternatives conducted 
under the DD 
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Public/Stakeholder Involvement 

Technical objectives 

Cost Estimates 

Schedule 

~ ~~~~~ 

Site Selection 

WMF-CDR Rev 0 

IM/IRA DD 

CDR 

CDR 

PMP 

~~ 

IM/IRA DD 

43 

The DD will become the document for 
public review and comment The DD 
addresses highlights of previous 
community participation Ongoing public 
meeting are held routinely with CAB 

The CDR identifies the technical specific 
parameters and requirements All major 
project milestones deliverables and 
agreements are addressed under the 
PMP 

The CDR identifies a conceptual design 
cost estimate Life cycle cost estimates 
for comparative analysis are in the DD 

The PMP addresses the schedule with a 
WBS of three levels and a logic flow 
diagram All major project milestones 
deliverables and agreements are 
addressed The schedule is resource 
loaded for activities in FY 96 under the 
aDDrOVed Work Packaae 

The DD identifies the different 
alternatives for site selection and took 
into account future site use NEPA 
concerns Endanaered SDecies Act etc 
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APPENDIX 2 

PJ,ICAl&E CODES. STANDARDS AND GUIDELINES 

The most current revision or controlled copies of the following codes standards and guidelmes 
apply to the design of  this project 

General 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

DOE Order 6430 1A United States Department of Energy General Design Cnteria 

DOE Order 5820 2A Radioactive Waste Management Chapter I11 Management o f  Low 
Level Waste 

WETS Conduct of Engineenng Manuals Volumes 1 2 3 4 and 5 

WETS Codigurahon Change Control Program Manual 

Rocky Flats Plant Standards Volumes I I1 I11 IV V and VI 

WETS Health and Safety Prachces Manual 

Manual on Foundation Investigahons Amencan Association of  State Highway and 
Transportahon Officials 

WETS Radiological Control Manual 

Subsurface Investigahon for Design and Construchon of Foundations of Buildings 
Amencan Society of Civil Engmeers 

Umform Building Code Latest Edihon published by the International Conference of 
Budding Officials (ICBO) 

Minimum Design Loads for Buildings and other Structures ASCE 7 88 by Amencan 
Society of  Civil Engineers 

Department of Energy (DOE) Environmental Protection Safety and Health Protectron 
Standards DOE Order 5480 4 

RFP Standard FO 5 Handling of Purge and Development Water 
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@ 14 RFP Standard FO 7 Handling of Decontamination Water and Wash Water 

15 RFP Standard FO 8 Handling of Dnlllng Fluids and Cuttings 

16 RFP Standard FO 13 Contamenwng Preserving Handling and Shpping of Soil and 
Water Samples 

17 RFP Standard GW 1 Water Level Measurements in Wells and Piezometers 

18 RFP Standard GW 2 Well Development 

19 RFP Standard GW 5 Field Measurement of Groundwater Field Parameters 

20 RFP Standard GW 6 Groundwater Sampling 

21 RFP Standard GT 1 Logging Alluvial and Bedrock Matenal 

22 RFP Standard GT 2 Dnlling and Sampling Using Hollow Stem Auger Techmques 

23 RFP Standard GT 6 Momtonng Wells and Piezometer Installation 

1 

2 

3 

4 

5 

6 

7 

Amencan Society of Civil Engineers Manual No 37 Design and Construchon of 
San~tary and Stom Sewers 

Amencan Water Works Association Standards 

Amencan Association of State Highway and Transportation Officials 
and Highway Standards 

Geometrrcs Design 

Colorado State Highway Department 
Construchon 

Standard Specifications for Road and Bndge 

Jefferson County Storm Drainage Design and Techcal  Cntena 

Colorado Department of Public Health and Environment Colorado Hazardous Waste 
Regulations Code of Colorado Regulations 6 CCR 1007 3 

Colorado Department of Public Health and Environment Siting of Hazardous Waste 
Disposal Facilities Code of Colorado Regulations 6 CCR 1007 2 Part 2 
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@ 8 Colorado Division o f  Water Resources Revised and Amended Rules and Regulations for 
Water Well Construction and Pump Installation 1988 

9 Amencan Association of State Highway and Transportation Officials 
of Urban Highway and Artenal Streets 

Policy on Design 

10 Asphalt Institute Asphalt Paving Manual Thickness Design Manual Soils Manual 
for Design o f  Asphalt Pavement Structures 

1 1 Rocky Flats Plant Standard SC 0 102 Security Fencing 

12 Rocky Flats Plant Standard SC 0109 Storm Sewer Design Cnteria 

13 Rocky Flats Plant Standard SF 01 00 Fire Protection 

F-nvir- (see also #6 7 8 under Civd) 

1 Colorado Department o f  Health Air Pollution Control Division Colorado Air Pollution 
Control Regulations Code of Colorado Regulations Title 5 Chapter 1001 Regulations #1 
2 3 8) 

a 2 Colorado Department of Health Air Polluhon Control Division Colorado Ambient Air 
Quality Standards and New Source Performance Standards (Colorado Code of Regulations 
Volume 5 Parts 14 8) 

3 Colorado Department o f  Health Water Quality Control Division Colorado Water Quality 
Control Regulations and Discharge Permit System Regulations (Code o f  Colorado 
Regulations Title 5 Chapter 1002 Articles 2 3 6) 

4 Colorado Dept of  Health Water Quality Control Division Colorado Water Quality 
Standards Groundwater Standards (Code of Colorado Regulations Title 5 Chapter 1002 
Article 8) 

U S Environmental Protection AgencyKolorado Department o f  Health Water Quality 
Control Division Stormwater Discharge Regulations (40 CFR 122 26) 

5 

6 U S Department of Energy National Environmental Policy Act Compliance National 
Environmental Policy Act 40 CFR Parts 1500 1508 (CEQ regulations to implement 
NEPA) DOE 5440 1 C 10 CFR 1021 (incorporates requirements for compliance wth 
EndangeredSpecies Act Fish and Wildlife Coordination Act National Histonc 
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7 Nuclear Regulatory Commission Code of Federal Regulations Licensing Requirements 
for Land Disposal of  Radioactive Waste 10 CFR 61 

Architectural 

1 

2 

3 

4 

structural 

NFPA 10 1 Life Safety Code and NFPA Life Safety Code Handbook 

Rocky Flats Plant Standard No SC 0100 Hollow Metal Doors and Frame 

Rocky Flats Plant Standard No SC 0101 Builders Hardware 

Rocky Flats Plant Standard No SC 0104 Standard for Glass and Glawng 

AIS1 Specification for the Design of  Cold Formed Steel Structural Members 

AISC Steel Construcbon Manual Amencan Instrtute of  Steel Constructron 

ASCE 7 88 Mimmum Design Loads for Bmldmgs and Other Structures 

AWS D1 1 Structural Welding Code Steel Amencan Welding Society 

Rocky Flats Plant Standard No SC 01 06 Equipment Seismic Qualification 

SEAC 1984 Structural Survey of  Colorado Building Department and 197 1 Snow Load 
Design Data for Colorado 
December 1984 

DOE STD 102 1 92 Natural Phenomena Hazards Performance Categonzahon Cntena for 
Structures Systems and Components 

DOE STD 1020 94 Natural Phenomena Hazards Design and Evaluation Cntena for 
Department of  Energy Facilities 

(1 984 Repnnt) Structural Engrneers Associabon of Colorado 
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9 ACI 3 18 Building Code Requlrements for Remforced Concrete Amencan Concrete 
Institute 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Backflow Preventor Standards ENG ST 73 1/10/79 ENG ST 72 12/12/78 and ENG ST 
75 12/20/78 

Uniform Plumbing Code published by the International Association of  Plumbing and 
Mechmcal Offcials (IAPMO) 

Umform Mechmcal Code published by the International Association of Plumbing and 
Mechmcal Offcials (IAPMO) and the International Conference of Budding Officials 
(ICBO) 

Energy Conservahon m New Bmldings ASHRAE Standard 90 adrrrrmstered by the 
Amencan Society of Heatmg Refngeratmg and Air Condibomng Engineers Inc 

Ventilahon for Acceptable Indoor &r Quality ASHRAE Standard 62 admimstered by the 
Amencan Society of  Heatmg Refrigerating and h r  Condihomng Engineers Inc 

Rocky Flats Plant Standard SMU 0100 Safety Showers 

Rocky Flats Plant Standard SMU 0 101 Safety Eye/Face Washes 

Rocky Flats Plant Standard SMU 0302 Ventdation Design 

Rocky Flats Plant Standard SMU 0303 Heating Ventilahon and Arr Condihomng 
Standard 

Rocky Flats Plant Standard SMU 0304 Standard for Fans 

Climate Data for Air Conditiomng Design Rocky Mountam Chapter Region 

Rocky Flats Plant Standard SX 0128 Cleamng and Cleanlmess Control 

Rocky Flats Plant Standard SM 0136 Tanks Contamng Regulated Substances 

Rocky Flats Plant Standard SP 0136 P&ID Legends and Symbols 
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..- a 15 

16 

17 

18 Rocky Flats Plant Standard SP 0401 General Pipe Insulation 

Electrrcal 

Rocky Flats Plant Standard SP 02 1 1 Fabrication o f  Piping Systems 

Rocky Flats Plant Standard SP 0220 Piping Matenals Specifications 

Rocky Flats Plant Standard SP 0301 Pipe Systems Testing Procedure 

- 
1 

2 

3 

4 

5 

e 6  
7 

8 

9 

10 

1 1  

12 

13 

MIL HDBK 1004/4 Electric Utilization Systems 

NFPA 78 Lightntng Protection Code 

NFPA 70 National Electnc Code (NEC) 

NFPA 75 Protection of  Electromc ComputerdData Processing 

NFPA 101 Life Safety Code 

NFPA 1 10 Emergency and Standby Power Systems 

ANSIAEEE 141 IEEE Recommended Practice for Electnc Power Distribution for 
Industnal Plants 

ANSIAEEE 142 IEEE Recommended Pracbce for Grounding of  Industnal and 
Commercial Power Systems 

ANSI/IEEE 241 IEEE Recommended Practice for Electnc Power Systems m Commercial 
Buildmgs 

ANSIAEEE 242 IEEE Recommended Practice for Grounding of  Industnal and 
Commercial Power Systems 

ANSMEEE 446 IEEE Recommended Practice for Emergency and Standby Power Systems 
for Industnal and Commercial Applications 

ANSIAEEE 493 IEEE Recommended Practice for Design o f  Reliable Industrial and 
Commercial Power Systems 

ASHRAE 90A Energy Conservation in New Building Design 
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0 14 Rocky Flats Plant Standard S A M  0 103 Instrumentation & Alarms 

15 

16 

17 

18 

19 

20 

21 

22 

23 

e 24 

25 

26 

27 

28 

29 

30 

Rocky Flats Plant Standard S A M  0104 Level Sensors 

Rocky Flats Plant Standard SC 01 07 Sealing Building Penetrations & Elechcal Conduit 

Rocky Flats Plant Standard SE 0103 Standard for Electncal Winng 

Rocky Flats Plant Standard SE 0105 Motor Control 3 Wire P B  Standards 

Rocky Flats Plant Standard SE 0107 Quality Control of Molded Case Breakers 

Rocky Flats Plant Standard SE 01 12 Building Electncal Raceway Systems 

Rocky Flats Plant Standard SE 0205 Emergency Exit Signs 

Rocky Flats Plant Standard SE 0301 Emergency Lightmg Equipment 

Rocky Flats Plant Standard SE 0401 Audible Warning Devices for Life SafetyKhsaster 
W m n g  System 

Rocky Flats Plant Standard SE 0550 Telephone Conduit and Equipment Installation 

Rocky Flats Plant Standard SE 0701 Alarm System Cables 

Rocky Flats Plant Standard SE 0901 Secmty Alarm Single Personnel Door 

Rocky Flats Plant Standard SF 0100 Flre Protection Standard 

Rocky Flats Plant Standard SX 0164 Plant System and Component Identification System 
and Labelling 

UL 96 Lightrung Protection Components 

UL 96A Lightning Protection Installation Practices 

WMF-CDRRe 0 e 50 September26 1995 



KAISER HILL 
C O M P A N Y  

INTEROFFICE MEMORANDUM 

DATE September 26 1995 

TO D E Steffen Projects Group Bldg 080 X8655 

FROM D R Swanson Safety Analysis Bldg T886B X7009 

SUBJECT HAZARD CLASSIFICATION FOR THE WASTE MANAGEMENT FACILITY 
DRS-071-95 

Ref D E Steffen ltr DES-005-95 Hazard C la s s i f i ca t ion  f o r  the 
Waste Management Fac i l i t y  

PURPOSE 
This memo documents the Hazard C la s s i f i ca t ion  fo r  the Waste Management 
F a c i l i t y  and defines the safety analysis documentation requirements to comply 
with t h i s  c l a s s i f i ca t i on  

DISCUSSION 
Using proposed new DOE Standard DOE-EM-STD-30XX-9X EM Fact 7 t ty Hazard 
Categorization Standard and DOE-STD-1027-92 the f a c i l i t y  has been 
categorized as l e s s  than Category 3 because it  contains l e s s  than the 
threshold l eve l s  o f  Pu 
DOE Order 5480 23 and may be managed as a Radiological F a c i l i t y  
Documentation requirements are defined i n  DOE Standard EM-5002 and include 
the need f o r  an Auditable Safety Analysis and a Health and Safety Plan 
de ta i l s  o f  an analys is  are provided in  Attachment 1 - 
No response i s  required I f  you have any questions please contact me 

DSL PJS 

Attachment 
As Stated 

F A Dougherty 
D R Ferguson 
3 J Zimmer 

The f a c i l i t y  i s  thus exempt from the requirements o f  

The 

cc 

T P  O R A  

Cel 
-- - A  



I 

I 

Attachment 

Page? of 3 
I t  

DRS-07 1-95 

FOR WASTE MANAGEMENT FACILITY 

ASSUMPTIONS 

To be conservative MAR was calculated using total Pu contents found in the 
fol 1 ow1 ng sources 

0 OU4 Proposed IM/IRA-EA Decision Document 
0 Phase 2 RFI/RI Report 903 Pad and Mound and East Trenches Area 

Operable Unit 2 Dec 93 
0 Direct results from sampling and analysis data from RFEDS from the 

Phase L RI/RFI Work Plan for OU9 

For OU4 data total Pu estimates were available For OU2 data the highest Pu 
mean concentration was used For OU9 data the maximum measured Pu 
concentration was used Far those areas from which documentation was not 
readily available (OU6 additional hot spots drill cuttings) the highest 
concentration from OU2 and OU9 was used 
this is probably extremely conservative 

IM/IRA documentation indicates that 

0 MAR CALCULATION 

For OU4 total Pu is the sum o f  Pu in Liners Sludges Soils (Liners 
Basecourse) Vadose Soil and Debris Debris measurements are not given in 
the data so the average concentration for given data is used 

Liners 0 020 g Pu 11800 yd3 
S1 udges 0 038 g Pu 10000 yd3 
so1 1 s 0 139 g Pu 11800 yd3 

Vadose Subtotal -2QQQQ4 0 422 g Pu 53600 yd 

Debris (g Pu) = 0 422 g / 53600 yd3 x 700 yd3 - 0 0057 g Pu 

Totalwh = 0 442 t 0057 - 0.448 a Pu in 54.300 vd 3 

For OU2 total Pu is the maximum concentration in the OU2 data times 
29 080 yd3 

Totalw2 pu = (31 41 x 10 l2 Ci/g / 0 076 Ci/g) x 7 65 x lo5 g/yd3 x 

19 a Pu in 79080 vd3 
29080 yd3 

= 



Attachment 
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t t  

For OU9 total Pu i s  the maximum concentration i n  the OU9 data times 9450 yd3 

Totalm pu = (16 09 x 10 l2 Ci/g / 0 076 Cl/g) x 7 65 x lo5 g/yd3 x 

53 a Pu i n  9450 vd3 
9450 yd3 

E 

For other OUs total  Pu is the maximum concentration fo r  OU2 and OU9 (31 41 
pCi/g) times 368 yd3 

TotalOtherp = (31 41 x 10-12 Ci/g / 0 076 Ci/g) x 7 65 x 105g/yd3 

17 a Pu i n  368 vd3 
x 368 yd3 - 

Material at Risk (MAR) i s  calculated by adding the totals  fo r  a l l  Pu 
calculat ions 
and the MAR would be reduced I n  t h i s  case the much more conservative 
approach o f  using total Pu i n  the Waste Management Fac i l i t y  w i l l  be applied 
f o r  simp1 i c i t y  

Per new STD-30XX segmentation could be applied t o  t h i s  system 

MAR = Totalmp, t Total,2p t Totalwp, + TotalOthcrh 

= 0 448 + 9 19 + 1 5 3  + 0 12 

ANALYSIS - DETERMINATION OF HAZARD CATEGORIZATION 

Using the proposed STD-30XX the Hazard Category i s  determined us ing the 
following formula MAR x 
t h i s  memo and & i s  taken from the standard asFRF, / ARF (ARF i s  the 
Airborne Release Fraction) or  5 x 10 ' / 1 x 10 Thus the product i s  

where MAR i s  calculated i n  the attachment t o  

MAR x & = 1 1  3 g x (5 x 10' / 1 x l o 3 )  = 0 057 g PU 

c 
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a 

M E M O R A N D U M  

DATE 

TO 

FROM 

RE 

cc 

- 

b-4 

July 6 1995 

Dorthea HoR 

Doug Steffen 
OpemtIonal Requirements lnfomtlon 
l lm 0 Rwrke Don Mlttlestadt, Chris Dayton K H), 
Russ Boyd (K H) 

I have used the outbne of the Operabond Requirements Document to provide 
the Informahon in this memo Types of information requested by the Document, 
whlch are not required for the law-lovel mbced waste dlspasat f a d b  ( I - W F )  
are annotated as hot appllcable 

1 Facllity Requirements 
1 1  NewFadltty 
The purpose of the UMWDF IS to provlde recoverable disposal for low level 
mlxed waste generated by remediation activttles at the Rocky Flab 
Environmental Technology Site (RFETS) The LLMwbF wlll be located at the 
area currently designated as Cell 4 of the new sanitary lendfill The fadllty 
should be sized b accept 50 000 cubic yards (cy@ of  waste The deslgn should 
accommodate the possbility that the facility may need to be expanded to a 
capacity of 100 00 cyd 

12 
Not applicable 

Modfficahons to an Wsmg Fadnty 

2 Wtility Requlremcnts 
Utility requlremonts Include access toads for waste ddivery vehicles and 
environmental monitoring personnel Elecbiclty will be required for the onslte 
operations office 

P 01 

u 
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3 Procecro Rqulnments 

a1 Process Descrlption 

Waste wlll be prepared for placement prior to transport b the faduty It wdl be 
transported and dlreczly placed in the fadlity as mudl aa precbcal Provlslons 
should be made in the immediate vicinity of the oell for an area to accommodate 
currently undeflned waste processing equipment. 

32 Capadty Requirements 
The cell should be sued b eccommodate a minimum of 50 600 placed cublc 
yards Facilities (haul mads e& ) should be deslgned to accommodate 
placement of up to 500 cublc yards per day of wmte An average placfjment 
rate of 250 cuMc yerds per day should be assumed Assume thet waste wll be 
transpotted in vehicles that can safely operate on existing RFETS roadways. 

3 3 

Assume that material will be transparted and directly placed In the d l  Storage 
fadllt~es wmll not be required Equlpment will be needed to offloed containerized 
material Bulk material wlll require compacdon 

Storage and Handllng Requirements 

4 Opemtlng Requirements 

4 1 Opemdng Assumptions 
The facility wil operate one shift per day five days per week. Any maintenance 
wll be done during the second shfft; also on B fiveday-pmveek schedule 

4 2  Operath-rgProwlona 
Not applicable 

5 Design Requirements 

6 1 Equipment and Controls 
Equlpment will be required to surveyor locate the podtione of the placed 
materlal for future retrieval Equlpment wlll also be requlred to handle conmners 
and to compact bulk material 

P O 2  
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5 2 Testing Provisions 
Testmg may be required for the placement and cornpachon of the battom day 
linor It would preferable to use the test R11 for the 8an"y landfill 

5 3 Maintenance Provlslons 
Repalr or preventwe malntenance may be requlred on the equipment operathg 
withln the cell Such maintenance should be performed durlng the eeoond shift. 

6 lntsrrelaionshlps With Other Procaws Facllitfes, and Support 
Scnnces 

6 1 

Emtonmental testombon ac!tvhes wlll eupply waste b the fadilty The waste 
will be properly packaged and transportation prwrded by the generator 

lnterrelatlonshlps With Other Processes 

6 2 
Leschate from the cell leachate collection system will piped or trucked b the 
Sitewlde Water Treatment Plant 

Interrelations Wtti Other Fadlities 

6 3 
Information provlded to varlous questions abow, 

lnlrre!ationsb$ with Support &wba 

7 

Not Applicable 
Radloactlw, Hazardous and Yked Materiel8 (Non-Wmb) 

8 Weste Managment 

0 1 Radloacthre Waste 
See 8 3 below 

8 2 Hazardous Waste 
See 8 3 below 

3 
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8 3  MlxedWaste 
The facility wUI be desrgnezl to recehre low-level mlxed waste The waste will be 
processed a8 necessary to meet structural requirements for placement m the 
cell No free liqulds will exist except that materiale that are solldrfted uslng a 
cementahon process may be placed prior to setup 

8 4 Regulatory Requirements 
?he tadllty will be designed to meet the requirements of the Colorrrdo Hazardous 
Waste Act and the Resource Conservation and Rewvery Act. Envlronmenkl 
docurnentetlon for the fadlity will conskt of a GERGLA EWCA wlth full NEPA 
integratkm A RCRA Pert B permit wlll not be required but the ddgn wll m e t  
all the substfdve requirements of B permit. A modification to the Jefferson 
County Certificate of Deslgnatlon will pmbably be required as well 

9 Health, Safety, and Environment 

8 1 Radiation Safely 
No Shleldiig will be required Vehklea egressing the cell MU probably need to 
be surveyed and deconned as appropriate 

8.2 Nuclear Ctihcalfty Safety 
Not applicable 

9 3 lndustrlal Hygiene 
Not applicable 

9 4  IndustrialSafety 
Operations need to minimize the InteracUon of foot traffic and heavy equipment 

8 5  SafetyAnalysts 

A safety analysis should not be required for thls pdect  DOE radlatmn 
exposurea Should not exceed those estebiished for Radiation Workers 

9 8 FlrePratectton 
Not applicable 

I 

4 
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9 7 
The pm]ect wlll be approved under a CERCLA EE/W NEPA vallres mil be 
Incorporated inbths ERCA The WNy will be deslgned with a double leachate 
collection syetem Leachate Wrll be contaminated wlth trace amounts of 
radionuclides heavy metals and organics 

Environmental Protection end Pollution contrd 

10 Impacts During Pmlect Execution 

10 1 Impacts to Operations 
Not applicable i 

10 2 Environmental Cansiderattons 
WwM recommend that dust control measure8 be implemented durlng 
construction to control nuisance dust 

11 Relatiom to Other Pr- 

11 1 Other Projects in Construction 
This project wll be consbvcted In the footprint of the sanltary lanMU cornpier 
specrticelly d l  Iw Sanitary cell #l IS currently under c o n m n  immediately 
to the west We should collSlCler deslgnlng the first module wthout b e m  and 
havinq a common leachab collection system wlth the second phase moduk 
which wsll consume the remainder of cell #4 

11.2 FuhrreProjec$~ 
There wlll probably be other cells developed for UhAW In the footprint of the 
sanitary landfill However mmnt plans are in R protty lquid state @ht now 
We should just focus on the current module Note Bill and Do- we need 
to got twethcr ASAP to dkuss future modules. Card expects ua to be 
pemttdng the next phase rlght now 

12 QuJity Assurance ProvIelonr 
The desrgn vdll incorporate exlsting WQC procedures of the RFETS 

P 05 

6 
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13 Safeguard$ and Security 
Not applicable 

14 Communlcatlono Requircrnenb 
Telephone lhes WIN be required for the office trailer for verbal fax and computer 

16 Deactlv4tlon Decontamlnaion and Decommio81onlng 

Not applicable 



a 
ER MIXED WASTE DISPOSAL 

STUDY 

DRAFI' REPORT 
SEPTEMBER 1, 1995 

GOAL 

Find the best way to design and construct a retntvable mixed 
waste storage/disposal facility at RFETS 

CONCLUSION AND JUSTIFICATION 0 
The alternanve selected as the best way to provide for a retnevable 
mxed waste storage/disposal facility was alternative 2 construct a 
standard cell with englneered floor Major features of the standard 
cell include a RCRA double liner lechate collection system and a 
construction/retrieving ramp 

Construction of a standard cell, with engineered floor represents the 
simpliest most cost effective solubon for modifying one cell of the 
sanitary landfill currently being designed Major advantages of 
alternative 2 include low cost proven technology and schedule 
fnendly Inibal cost estlmate of alternawe 2 is in the range of 
$60 80 Million 

Alternative 2 offers a simple practical solution for storage and 
retneving ER mixed wastes and is readily implementable - 



DECISION PROCESS 

A one day session was held on August 30 1995 to find the best way 
to design and construct a retrievable mixed waste storage/disposal 
facility at RFETS 
decision analyis process to identify the best solution to the decision 
being made 

A nine member team followed a structured 

The steps of the process included 

1 Determine the mandatory and desirable objectives to establish 
a set of cntena for making the decision 

2 Brainstorm viable alternatives for achieving stated objectives 

3 Evaluate identified alternatives against set of objectives 

4 Select best alternabve and make final decision 

The need for an immediate solution to design and construct a 
retnevable waste storage/disposal facility limited the brainstorming 
process for identifying alternatives 
alternatives identified schedule impacts were the major reason that 
specific alternames were not acceptable 
alternatives met most of the desirable objectives except schedule 
impacts of being avalable as soon as possible 

Even wthin the set of 

Many of the identified 

PROBLEM STATEMENT 

Kaiser Hill has proposed to construct a waste disposal/storage facility 
at the RFETS 
requlrements for Subtitle C landfills and to meet the Colorado Part 2 
siting requirements The facility will be constructed to contam a net 
100000 cubic yards of low level mixed waste (LLMW) 
fundamental concept of this facility is one of a landfill for long term 
disposal discussions with the public and regulatory agencies strongly 
indicate that the public is opposed to leaving the waste onsite 
permanently 
features that enhance the ability to retneve waste from the facility 
at a future date 

This facility is being designed to comply with RCRA 

While the 

Public interest groups appear to be very interested in 



I 

The purposes of this structured planning session are (1) to identify 
the retnevability alternatives that should be evaluated (2) to 
evaluate the alternatives for practicality implementability and cost 
and (3) to select retnevability features that should be incorporated 
into the design of the facility 

e 

DECISION STATEMENT 

Find the best way to design and construct a retrievable mixed waste 
storage/disposal facility at RFETS 

IDENTIFIED ALTERNATIVES 

The following alternatives were identified as viable options for 
stonng/disposing of ER wastes in one cell of the sanitary landfill at 
RFETS with the ability of retneving wastes in the future 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Construction of a standard cell with RCRA liner lechate 
collection system and construction ramp 

Construction of a standard cell described in alternative 1 
plus an engineered floor to protect the cell liner 

Installation of a standard cell 

Construct a concrete vault 

Construct a strong vault system 

Entombment of ER wastes 

Build new buildings for containenzed waste 

Pretreat ER soils before emplacement into a standard cell 

Dvect offsite treatment and disposal of ER wastes 

Ex situ vitnfication of ER wastes plus cover for closure of 
site 

plus all wastes containenzed 



RECOMMENDATIONS 
e 

Sufficient trme existed to find the best solution to the decision 
statement However there would be considerable value to 
developing an implementation plan for the design and construction 
of a standard cell plus engineered floor Such a plan would identify 
specific functions and tasks that would be required and provide an 
opportunity to perform a cost savings analysis The next steps of a 
structured analysis would be to descnbe the process logic for 
implementing the solution develop an implementation plan and 
conduct a cost savings analysis of the process 

Follow up Issues 

Effectiveness Are we doing the nght thing? 
Do we have credible objectrves9 

Planning e Do we have a good chance of success9 
How do we protect our plan? 
How can we achieve cost savings? 

TEAM MEMBERS 

Bob Krenzer Facih ta tor Tenera 

Russ Boyd 
Doug Steffen 
Tom Lindsay 
Dave Encson 
Bob Campbell 
Bryan Lewis 
Roland Bannister 
Don Ferrtr 
Gi1 Pankonin 

K H  
RMRSER 
RMRS/ER 
RMRSfER 
RMRSEng 
RMRS/Cost Estimating 
RMRS/SWOG 
RMRS/SWOG 
RMRS 



DECISION MATRIX 

MANDATORY OBJECTIVES 

mntainerued material in landfill 
4bility to retrieve all bulk and 

ALT 1 Standard 
Cell 

Yes 

zbsure as soon as possible 

4bility to retrieve wastes after 
Yosure 

Uot necessary to containerize 
waste for retrievability 

Yes 

Yes 

Yes 

Uo storage of retrieved wastes at 
sII site 

Vet 100 000 cubic yards capacity 

deet ARAR s 

9bility to retrieve waste during 
)lacement closure and post 
:losure 

4valable ASAP 

Yes 

Yes 

Yes 

Yes 

Yes 

! 

ALT 2 Standard 
Cell and 
Engineered Floor 

ALT 3-SM Cell 
plus 
Containerited 
Waste 

l yes 
hlo selective retrievability Y e s  Y e s  

?rotechon of public health 
snvironment and worker 

YeS Yes Yes 

Y e s  

Y e s  Y e s  

Y e s  

Y e s  ves 

ves ves 

tes ves 

tes 

UO 

I 

9/21 I 95  



DECISION MATRIX 

MANDATORY OBJEcTlvES 

containerized material in landfill 
Ability to retrieve all bulk and 

ALT 4 
Construct 
Concrete Vault 

Yes 

Protecbon of public health 
environment and worker 

YeS 

Closure as soon as possible YeS 

Ability to retrieve wastes after 
closure 

Yes 

No storage of retrieved wastes at 
all site 

Net 100 000 cubic yards capacity 

Yes 

Yes 

Ability to retrieve waste during 
Dlacement closure and post 
:losure 

Yes 

4vailable ASAP No 

ALT 5 
Construct Strong 
Vault System 

ALT 6 
Entombment of 
ER Waste 

YeS 

l yes 
No selective retrievability YeS 

YeS Yes 

Yes No 

Yes Yes 

Not necessary to containerize 
waste for retrievability 

Yes 

Yes Yes 

Yes 

Meet ARAR s . Yes Y e s  

Yes Yes 

No No 

1-79 9/21 195 



DECISION MATRIX 

contatnerized material in landfill 

environment and worker 

ICksure as soon as possible 

Ability to retrieve wastes after 
closure 

!Not necessary to containerize 
waste for retrievability @ I  
No storage of retrieved wastes at 
Cell Sit8 

Net 100 000 cubic yards capacity 

Meet ARAR s i 
Ability to retrieve waste during 
placement closure and post 
closure 

Avalable ASAP 

Ex Situ Determined Not 

Cover 

Y0S 

i 
I 

Y0S 
c 

Y0S I 

ves 
Y0S 

I 
L r YSS 

YeS 

r Yes 

I 

L 
r 

Y0S r 
r 

Yes I 

e 
L 

Yes some 
question 

9/21 I95 



e 
DESIRABLEOBJECTNES 

Order of Placement, Type 
of Waste,Rad Level Har 
Component 

Retrieve Waste Without 
Damage To Liner 
Mapped In Grid System 

L 

DECISION MATRIX 

ALT 1 Standard ALT 2 Standard ALT 4- 
Cell Cell and Construct 

Engineered Floor Concrete Vault 

Medium Hlgh 

High Hlgh 

Medium 

Low 

Simple Cost Effective 
Design 

High ($60 80M) High ($60 80M) Medium ($150) 

Medium Easy to Retrieve 
I I I 

Easy Access To Site I I I 
Medium Hlgh 

I 
Use Same Equipment To I 

IWaste Throughput 

HQh 
Place and R&rhve Wastes 

Regulatory Acceptance 

Medium 

Public Acceptance 

Low 

*m 
Medium 

Low lMedium 
High lMedium 

e 
'11 9/21 195 



DECISION MATRIX 

DESIRABLEOBJECTNES 
M e r  of Placement Type 
,f Waste Rad Level, Haz 
bmponent 

letrieve Waste Without 
)amage To Liner 
dapped In, Grid System 

iimple, Cost Effective 
Wign 

3sy to Retrieve 

%sy Access To Site 

Jse Same Equipment To 
'lace and Retrieve Wastes 

legulatory Acceptance 

bubiic Acceptance 

Vaste Throughput 

Vitrification plus 
Cover 

High 

Hlgh I 

Medium ($1 OOM) 

I 

High 

* 
High 

* 
High 

Medium 

LOW (Three Years 
!o Process) 

9/21 195 



CONCEPTUAL DESIGN SUMMARY COST ESTIMATE 

0 Conceptual Design Report 133 480 
'CELLfSUPPORT FACILITIES 
Title II Design 520 187 
Permitting 187 110 
Pocurement 55 547 

Iceti Liners 1 037 094 

I Preconstruction 220 929 

0 

Procedures 236 292 
Project Management 1 368 795 

Leachate System 19 866 
Leachate Tanks 981 613 
Leak Detection 30 653 
Contractor Markups 2 181 713 
TOTAL CELL CONSTRUCTION COSTS 
TOTAL CELL COSTS 

7 510 219 
10 504 256 

I Perimeter Fencina 58 027 
I Site Lighting 26 340 
Staging Area 25 639 
Access Road 170 591 

[Cell Earthwork 1 875 310 
Cell Liners 1 037 094 
Evaporation Pond 481 075 
Cell General Requirements 270 213 
Evaporation Pond 481 075 
Cell General Requirements 270 213 

Permitting 128 467 
Pocurement 38 023 
Preconstruction 151 484 
Procedures 162 134 
Project Management 1 058 467 
Title 111 and Proiect Closeout 241 357 
CAP SUB TOTAL 
Cap Construction 1 575 689 
Cap Contractor Mark ups 726 997 
Cap General Requirements 182 048 
TOTAL CAP CONSTRUCTION COSTS 
TOTAL CAP COSTS 

2 277 509 

2 484 734 
4 762 243 

I 
OPERATIONS AND MONITORING 
Operations 1 970 342 
Post Closure Care and Monitorina 411 264 - 

ITOTAL OPERATIONS MONITORING COSTS 2 381 606 

TOTAL COSTS PRIOR TO MARK UPS 17 72% 105 
1 

REV 1 9/ 26/95 

A 



CONCEPTUAL DESIGN SUMMARY COST ESTIMATE 

ADDITIONAL COSTS 
Building Factor 361 763 
Escalation 1 833 213 
Procurement Direct Recovery 365 819 

lSite Support (38 16) 5 875 752 I 
Site G&A (13 8 4 2 944 679 
Company G&A (1 6%) 3 885 269 
Contingency (37%) 1 1  005 400 
ADDITIONAL COST SUBTOTAL 
TOTAL PROJECT COST 

26 271 895 
44 000 000 

I INote Costs may differ slightly to the cost estimate due to rounding errors 

DUE" 
9/26/95 

-4 "d 



Estzmate Review 
Project LLJMW CERCLA Waste Cell 

e 
Project # 989820 02 
Project Estimator Bryan L Lewis 

Basis of Estimate Design Criteria package dated August 21 1995 

Scope Of Work Estimate is for a low level / mixed waste disposal cell Project includes a waste cell 
similar to the new sanitary landfill capable of storing 100 OOO cy of waste leachate collmon tank 
evaporation pond and a decontaminatiodsupport building The project was broken into two parts the fist 
has the construction and project support costs and the second has the operations and post closure cost The 
following is a summary of the total project cost 

Construction and Support Costs $37 800 OOO 
Omrations and Post Closure Costs $ 6.200.OOQ 
Total Project Cost $44OOOOOO 

Assumptions 
Production rates and matenal costs are from Means construction cost data 1995 and Kchardson 1995 
Material costs are based on Means constructlon cost data 1995 Richardson 1995 and Vendors quotes 
The Project Support Operations and Post Cloure hours used in the estlmate were submitted by Dave 
Erickson and are assumed to be correct 
The contingency for the project has been rated based on the level of information provided for the cost 
esumate 
Schedule provided with the Design Cntena package IS correct for the use of escalation 
Labor rates for FY96 were used to produce this estimate 
No de watenng will be required dunng the construction of this project 
No tie downs were used in the construction of the tanks 
Crushed road base will be used for the perimeter roads 
This is considered a rough order of magnitude (ROM) estimate due to the amount of assumptions made 
in this estimate 
All elecmcal & utllity quantltm are assumed since no deals  were given 
No project specific WBS was provided to produce the estimate 
The estimated costs are expected to change as more detail becomes available 
It is assumed that extenor lights will be installed for operations during the night 
Expansion and compaction factors were used in determining 4 soil quantltles found in this estimate 
These factors came form Construction Methods and Management second edition Table 2 2 typical 
soil weight and volume changes charactenstics 
Since no specifications or manufacturers were specified for the equipment in this project assumptions 
were made to determine a cost for all of the equipment in this project 
Estimate does not d e  into account any weather delays to the project which might require overtime to 
bring it back on track 

L 

Estimate Performed By Y 

BqYL Lewis Cost Estimator 

Estimate Reviewed and Approved by 

0 
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98982002 XLW Contractor Cat 1 8/31/95 

puildina Fac tor Fvaluation C&~QJ=YJ Base Line Factors Building Fact0i-j 

Landfill Construction & Final Cap Construction Project Location 

Work F- 1 0930 Udditional Factors 1 0625 Equals Building Factor - Total 1 9 30/[ 
Possible Subtotal Total 

I 

ordors & fumes or excessive temperatures 

II 

Working in close cramped positions 

Routine work committed to habit 
Full attention copying checlung or calculating 
Concentrated attention nonroutine 
Deep concentration inspection work requinng 
interpretation and discretion of unfamiliar nature 

Normal light at least 75 candle power 
Looking through drybox windows 
Less than 75 candle for normal work or 125 
candle for close work 

Normal <60 dec 
Constant noise such as machine shop > 60 dec 
Average constant noise with loud sharp intermittent 
noise such as punch press sheetmetal shop etc 

6 Mental 

C Lighting 

e 
D Noise 

E Restrictive safety devices 
1 Safety glasses 
2 Protective clothing 

Whltes 
Tyvex 
Anti Cs 
Fully encapsulating suits 
Lead apron 

3 Face shield 
4 Heavy tight fireproof coat and shield 
5 Filter mask 
6 Respirator 

Half face 
Full face 
Supplied air 

7 Glove box 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

ooo/ ;  
I 
I 
I 
I 
I 
I 

0 oox; 
I 
I 
I 
I 
I 
I 

0 WYq 

0 00%; 
I 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

RMRS Cost Estimating Page 1 
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I 98982002 XLW Contractor Cat 1 8/3 1/95 

111 

IV 

V 

2 B Package 
3 C Package 

5 Hot welding 1 Omin 
C Confined space 1 Omin 

Varies with job - Total r 6.25961 
Possible Subtotal I Total 

I 

729 x 8 =5 8 min 4 tnps idout 
II 

0 Ill 

1 1366 x 8 =9 mtn 

1 1366 x 4 =6 min 
1 1366 x 8 -12 min 

1 35 x 4 =!5 4min 
(for use wffh breaks) 

2 5 x 4 4 0  min 
2 5 x 8 =20 rnin 

4 tnps idout 

2 tnps idout 
4 tnps idout 

2 tnps idout 

B Distance from MAA Secunty Check to Work Area 

C Distance from Cafetena to locker 

D Inordinate circumstances 
2 tnps idout 

IV 

B Monitor out except lunch &end of day 3 5 mtn 14mir 2 
C Monltor out at lunch 8 8 min 8 8mi 1 8  
D Mondor out at end of day 5 1 min 5 lmi  11 

No of times may vary assume 4 ea 
I 
I I I 

RMRS Cost Estimating Page 2 



98982002 XLW Contractor Cat 1 8/31/95 

10min x 2 =  20 5 0  
15mn x 2 =  30 4 2  
20max2-  40 8 3  
6mm x 4 =  24 5 0  
10mn x 4 =  40 8 3  
15min x 4 -  60 12 5 
20mn x 4 =  80 16 7 

! 625k  
1 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

1 One meeting per week 
2 One meeting per week 
3 One meeting per day 30 mrn 30min/d 
4 One meeting per day 60 min 60midd 

30miWWman 
60m1WWman 

A 
6 
C 
D 
E 
F 
G 
H 
I 

B Endofday 9 min 
C Deferred Break 
D Breaks Lunch End of day 

Vlll 

0 breaks lunch & home 6 m n x 2 -  12 
Tyvex 
Anti Cs  
Fully encapsulating suds 
2 breaks lunch &home 
Tyvex 
Anti C s  
Fully encapsulating sults 

%bRMRS Cost Estimating Page 3 
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98982002 XLW Contractor Cat 2 8/31/95 

-or Evalwtion Base Line Factors Building Facto 

Project Location Low Level Operations & First Layers of Cap Construction 

Work FactQCS 1 3100 3 A d w n a l  F W  1 3015 Equals Building Factor - Total I 31 O O k l  
Possible Subtotal Total 

I 

B 
C 

Slightly disagreeable conditions poor heating 
Extremely disagreeable most of the time hot objects 

ordors & fumes or excessive temperatures 

II 

Worlung in close cramped positions 

Routine work committed to habit 
Full attention copying checking or calculating 
Concentrated attention nonroutine 
Deep concentration inspection work requiring 
interpretation and discretion of unfamiliar nature 

Normal light at least 75 candle power 
Looking through drybox windows 
Less than 75 candle for normal work or 125 
candle for close work 

Normal <60 dec 
Constant noise such as machine shop > 60 dec 
Average constant noise with loud sharp intermittent 
noise such as punch press sheetmetal shop etc 

B Mental 

C Lighting 

D Noise 

E Restnctive safety devices 
1 Safety glasses 
2 Protective clothing 

Whites 
Tyvex 
Anti Cs 
Fully encapsulating suds 
Lead apron 

3 Face shield 
4 Heavy tight fireproof coat and shield 
5 Filter mask 
6 Respirator 

Half face 
Full face 
Supplied air 

7 Glove box 

RMRS Cost Estimating 

87 
Page 1 

2 
4 
8 

2 lI 

1 
2 

1 
2 
3 
3 
2 

1 5  
5 

18 
25 
31 
1 5  

I 
I 
I 
I 

0 00%; 
I 
I 
I 
I 
I 
I 
I 
I 

000%; 
I 
I 
I 
I 
I 
I 

Om/; 
I 
I 
I 
I 
I 
I 

0 W!f  

OOOX; 

200%; 

I 

1 

I 
I 
I 
1 
1 
I 
I 
1 
I 
I 
I 

25 OO%l 
I 
I 
1 
1 
I 
!4 





98982002 XLW Contractor Cat 2 8/31/95 

VI 

I 1 One meeting per week 30m1nhnrklman 1 25 I 

2 One meeting per week 60m1nhvklman 2 5  I 

3 One meeting per day 30 min 30min/dy/man 6 25 

A 
B 
C 
D 
E 
F 
G 
H 
I 

B Endofday 9 min 

Vlll 

Tyvex 
Anti Cs 
Fully encapsulating suits 
2 brezks lunch &home 
Tyvex 
Anti Cs 
Fully-encapsulating suits 

10min x 2 =  20 5 0  
15min x 2 =  30 4 2  

6m1n x 4 =  24 5 0  

15mtn x 4 =  60 12 5 
20min x 4 =  80 16 7 

20minx2= 40 a 3  

10mrn x 4 =  40 a 3  

I 
I I 
I 
I I 
, I 

I 
I 

I I 
I I 

I 1250hf 

I 

I 

I 

Page 3 
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ESCALATION PERCENTAGE CALCULATION 
Project Title U / MW CRCLA Waste Cell 

lmonthfrom bmf. I duo to rmdpolnt ot 

THIS SECTION DETERMINES 
NUMBER OF MONTHS BY FISCAL 

YEAR 

I m3 
-94 
Fyaa 

INSTRUCTIONS ON USING THE ESCAlATlON MULTIPLIER PROORAM 

ESCALATION PERCENTAGE 
Engineertng 

WASTE MGMHT CONST 
ESCALATION 

PERCENTAGES BY 
FISCAL YEAR 

-A+-- 
&- a -  



ESCALATION PERCENTAGE CALCULATION 
Project Title LL / MW CRCLA Waste Cell 

ACTIVITY DATES 

MIDPOINT DETERMINATION 
lawmnraon fnlYntmf i 

2 
1 M M  95 

THIS SECTION DETERMINES 
NUMBER OF MONTHS BY FISCAL 

YEAR 

ESCALATION PERCENTAGE 
Permitting 

WASTEMQWCONST 
ESCALATION 

PERCENTAGES BY 
FISCAL YEAR 



ESCALATION PERCENTAGE CALCULATION 
Project Tttle LL / MW CRCLA Waste Cell e 

A~~VIIVSI~IID I 22Jan-96 
~mAtyFniahD I 23.Aug.06 

ACTIVITY DATES 

E d  WnR t 0 I 31 Aup-95 

MIDPOINT DETERMINATION 
1 

THIS SECTION DETERMINES 
NUMBER OF MONTHS BY FISCAL 

YEAR 

INSTRUCTIONS ON USING THE ESCALATION MULTIPLIER PROGRAM 

ESCALATION PERCENTAGE 

Construction Mgmt 81 lnsp and Project Construction 

W m  MQYNT CONST 
ESCALATION 

PERCENTAGES BY 
FISCAL YEAR 

9J- 



ESCALATION PERCENTAGE CALCULATION 
Project Title LL / MW CRClA Waste Cell a 

a' 

ACTIVITY DATES 

31 AwQ! 

. ._- I 
FYQ5 1 
FY96 5 
FY97 0 
FYS8 0 

0 
0 
0 E FYo2 Fvni 0 n 

MIDPOINT DETERMINATION 
IClemmmmOt umk 

a' 

of months from nCerenca I dal 1 mdptn t f 

FY96 5 
FY97 0 
FYS8 0 

0 
0 
0 E FYo2 Fvni 0 n 

THIS SECTION DETERMINES 
NUMBER OF MONTHS BY FISCAL 

YEAR 
I -93 0 

FVQA n 

ESCALATION PERCENTAGE 

WASTE UQMHT CONST 
ESCALATION 

PERCENTAGES BY 
FISCAL YEAR 

ct3 

Project Management 



ESCALATION PERCENTAGE CALCULATION 
Project Title LL / MW CRCU Waste Cell 

ACTIVITY DATES 

E s c a I a h R f D I  

MIDPOINT DETERMINATION 
rw-md-t,. I 
lot drys Imm stall of 914 I 

THIS SECTION DETERMINES 
NUMBER OF MONTHS BY FISCAL 

YEAR 

ESCALATION PERCENTAGE 

Operations 

WASTE WMHTCONST 
ESCALATION 

PERCENTAGES BY 
FISCAL YEAR 



ESCALATION PERCENTAGE CALCULATION 
Project Title LL / MW CRCIA Waste Cell Cap e 

p*lwty st n D I ts.Po0 
AQlvitvFmrhD t 1 m.01 

ACTIVITY DATES 

31 AW05 

MIDPOINT DETERMINATION 
lD.1.mrbond mnb.r 1 

67 
17 Mu91 

THIS SECTION DETERMINES 
NUMBER OF MONTHS BY FISCAL 

YEAR 

ESCALATION PERCENTAGE 
Engineering Cap 

WAslL WMNT co(s6T 

ESCALATION 
PERCENTAGES BY 

FISCAL YEAR 



ESCALATION PERCENTAGE CALCULATION 
Project Title LL / MW CRCIA Waste Cell Cap 0 

ACTlVipl DATES 

THIS SECTION DETERMINES 
NUMBER OF MONTHS BY FISCAL 

I M10 

ESC ALATlO N PERCENTAGE 

Project Managemnt Cap 

WASTEMGMHTCONST 
ESCALATION 

PERCENTAGES BY 
FISCAL YEAR 



ESCALATION PERCENTAGE CALCULATION 
Project Title LL / MW CRCLA Waste Cell Cap 

w93 0 
W94 0 
FY95 1 
FYW 12 
m7 12 
W90 12 

MIDPOINT DETERMINATION 

WASTE MGMNT CONST 
ESCALATION 

PERCENTAGES BY 
FISCAL YEAR 

Construction Mgmt &I lnsp and Project Construction Cap 

- -  



I. ESCALATION PERCENTAGE CALCULATION 
Project Title LL / MW CFICLA Waste Cell 

ACTlVrPl DATES 

MIDPOINT DETERMINATION 

265 
1- 17 

THIS SECTION DETERMINES 
NUMBER OF MONTHS BY FISCAL 

YEAR 

ESCALATION PERCENTAGE 
Post Closure Activities 

WASTE MQMW CON81 
ESCALATION 

PERCENTAGES BY 
FISCAL YEAR 
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CONTINGENCY ANALYSIS SUMMARY 
'ROJECT TITLE 
'ROJECT NUMBER 989820-02 LOCATION Sanitary Land Fill Cell 4 

LL / MW CRCLA Cell 

CONTINGENCY RANGE & STANDARD MIDPOINTS 
Estimate Type I Range 1 MP I Factor; Estimate Type I Range 

~ 

'LANNING (2Oh50Y) 30/ ;TITLE II ( 5 1  15/)  
3UDGET (CDR) (15/ 40/)  28/ 35 GWE FPMTC ( 5 1  101) 
rlTLE I ( lo/  2 0 4  151 fCWE CPFF (lo/ 15/) 

ELEMENT OF COST 

ENGINEERING (TITLE I II 111) 

30NSTRUCTION INSPECTION 

'ROJECT & CONSTRUCTION MANAGEMENT 

MPROVEMENT TO LAND 

\IEW BUILDING 

3UILDING MODIFICATIONS 

3THER STRUCTURES 

SPECIAL FACILITY EQUIPMENT 

SPECIAL FACILITY INSTALLATION 

UTILITIES 

STANDARD EQUIPMENT 

REMOVALS 

TOTAL 

ANALYSIS PERFORMED BY 

CATEGORY 
COST 

$3 855 068 

$582 155 

$9 586 934 

$176 760 

?& - 

Y 

4- 

$566 288 

30 
x 

a 

$12 411 979 -.. 
* Y 

* ... V I  $0 
r*O* 

$0 

$0 

$0 

$1 

$27 179 185 

DERCENl - 
42 X 

37 / 

32 / 

42 / 

38 X 

OV 

38 A 

46 X 

40 X 

48 / 

36% 

3 4 A  

36 429 

7 5 /  1 '0 
12 5/6 

2ONTINGENCY 

s 
DOLLARS 

1 628 540 

212 923 

3 019 884 

74 703 

216 534 

0 

4 746 030 

0 

0 

0 

0 

0 

$9 898 616 

REVIEWED BY Date 917 ff$- 

Rh4RS Cost Estlrnamg 

44 
DOE/MA 0063 Cost Guide 



98982002 XLW 

I R 
G 1 
H S 

Engineering Design (Title I, II ,  111) 

Routine Civil Design 
Routine Process Design 
Unique Complex Construction 

A DESIGN COST SOURCE 
H 

Negotiated Contract 

Assumed Percentage 

PDHE or N E  Proposal 
Normal Histoncal Percent 

R Other 

I R 
G I 
H S 

Title11 Stage 
Title I Stage 
ConceptualStage 

IMPORTANCE 

40 70 
70 95 
1 00 

105 110 
40 110 

70 90 
90 105 

105 115 
70 115 

C METHOD OF ACCOMPLISHMENT 
H 

Design Build 90 105 
EG&G Engineenng 95 110 

95 110 
E K Other e "  

Multiplier 
Risk Factor A 

X Risk Factor B 
X Risk Factor C 
X Risk Factor D 

X Midpoint Range Factor 
I Contingency Element Percentage 

90 110 

70 90 
95 105 

105 110 
70 110 

9/7/95 

42% 

MULTIPLIER 

$.- --r - 
0 95 

1 05 

1 -  

110 

110  

0 95 
1 05 
110 
110 

35 00 
42.24 /6 

MRS Cost Estimahng Pa 



9/7/95 

I R 
G I 
H S 

Construction Inspection 

A INSPECTION COST SOURCE 

Normal Historical Percent 
Assumed Percentage 
Other 

I R 
G I 
H S 

Routine Construction Single Area 
Routine Construction Multiple Areas 
Quality Level I or II Work 

I R 
G I  
H S 

Multiplier 

EG&G 
A/€ 
Other 

RMRS Cost Eshmahng 

Risk Factor A 
X Risk Factor B 
X Risk Factor C 

X Midpoint Range Factor 
= Contingency Element Percentage 

37% 

IMPORTANCE MULTIPLIER 

90 100 

90 110 
105 110 110 

60 95 
100 110 
110 120 
60 120 

0 95 

95 100 1 00 
95 105 
95 105 

110 
0 95 
1 00 

3s 00 
36 58 X 



98982002 XLW 

I R 
G I 
H S 

9/7/95 

More Complete Than Needed 
Adequate for Level of Estimate 
Less Complete than Needed 

Project & Construction Management 

I R 
G I 
H S 

A P&CM COST SOURCE IMPORTANCE 

More Complete than Needed 79 95 
Adequate for Level of Estimate 

H 

1 00 
Less Complete than Needed 105 110 

75 110 
R 

Recent Similar Construction 
Routine Cold Construction 
Hot Manufactunng Bldg Construction 

I R 
G I 
H S 

PWCM Only Required 
EscortlRPTServices 
Wastemecon Required 

Multiplier 
Risk Factor A 

X Risk Factor B 
X Risk Factor C 
X Risk Factor D 

X Midpoint Range Factor 
= Contingency Element Percentage 

75 95 
1 00 

105 110 
75 110 

75 90 
100 

100 110 
105 115 
75 115 

95 100 
95 105 

100 110 
95 110 

100 
1 00 
0 90 
1 00 

35 00 
31 50 / 

32% 

MULTIPLIER 

- - -  
i 

1 00 

Ki 

v1 

1 00 

0 90 

100 

RMRS Cost Estimating 



98982002 XLW 

I R 
G I 
H S 

Improvements to Land 

More Complete than Needed 
Adequate for Level of Estimate 
Less Complete than Needed 

42% 

I R 
G 1 
H S 

9/7/95 

Fixed Price (FP) 85 115 
EGBGMaintenance 95 105 
Cost Plus Fixed Fee (CPFF) 100 120 

H 
I R  
G I  
H S  
E K  
R 

B CONSTRUCTION COMPLEXITY 

Routine 
Extensive Sitework 
Vanable Soil Conditions 
Soil Supply/Disposal of Excess 
Rock Blasting 

' Other 

IMPORTANCE MULTIPLIER 

70 95 
90 100 100 
95 105 
70 105 

80 95 
90 100 
95 100 
100 105 
100 110 
80 110 

C CONSTRUCTION SITE CONDITIONS 
H 

95 100 
G I Limited Obstruction 95 loo 
I R I Unobstructed Area 

H S I Obstructed 

R 
@ E K 7 Other 

100 105 
85 105 

1 05 

1 00 

115 

Multiplier 
Risk Factor A 1 00 

X Risk Factor B 1 05 
X Risk Factor C 1 00 
X Risk Factor D 115 

X Midpoint Range Factor 35 00 
4226 k = Contingency Element Percentage 

CONSTRUCTION SITE CONDITIONS 
Unobstructed Minimal U/G Utilities Uncongested Area No Contamination 

Limited Obstruction One of the Above Items Not True 
Obstructed Two or More of the Above Items Not True 

No Operating Processes 

RMRS Cost Estimabng 



98982002 XLW 

I R 
G I 
H S 

New Buildings 

More Complete than Needed 
Adequate for Level of Estimate 
Less Complete than Needed 

38% 

H 
I R 
G I 
H S 
E K 

9/7/95 

Recent Similar Construction 
Pre Engineered Building 
Routine Construction (OfficeRabl 
Cold Manufacturing) 

Hot Manufacturrng Building 

I R 
G I 

B CONSTRUCTION COMPLEXITY 

UnobstructedArea 
Limited Obstruction 

I R 
G I 

FixedPnce(FP) 05 115 
EG&GMaintenance 95 105 

IMPORTANCE 

85 95 
1 00 

105 110 
85 110 

75 85 
85 95 
90 100 

95 115 
110 130 
75 130 

85 95 
95 100 

100 110 
85 110 

MULTIPLIER 

*c 

100 

h 

* 
m, 

.-P 

0 95 
-A 

1 00 

h 42- 
.e-+ 

115 

CONSTRUCTION SITE CONDITIONS 
Unobstructed Minimal U/G Utilities Uncongested Area No Contamination 

Limited Obstruction One of the Above Items Not True 
Obstructed Two or More of the Above Items Not True 

No Operating Processes 

RMRS Cost Eshmahng 



98982002 XLW 

Building Modifications 0% 

9/7/95 

H 
I R  
G I  
H S  

R 
E K I  

H 

E K  
R 

H 
I R  
G I  
H S  

H 

H S  
E K  '1 
R 

A DESIGN COMPLETENESS 

More Complete than Needed 
Adequate for Level of Estimate 
Less Complete than Needed 
Other 

B CONSTRUCTION COMPLEXITY 

Recent Similar Construction 
Routine Remodel 
Modification in Cold Manuf Bldg 
Modification in Hot Manuf Bldg 
Other 

C CONSTRUCTION SITE CONDlTlvNS 

Unobstructed Area 
Limited Obstruction 
Obstructed 
Other 

IMPORTANCE MULTIPLIER 

75 95 
1 00 . _ _  

105 110 
75 110 

s 

85 100 
90 105 

100 115 
105 130 
85 130 

85 95 
95 100 

100 110 
85 110 

3. 

D MFTHOD OF ACCOMPLISHMENTNlARKET CONDITIONS 

Fixed Price (FP) 
EG&G Maintenance 
Cost Plus Fixed Fee (CPFF) 
Other 

85 115 
95 105 

100 1.20 
85 120 

Multiplier 
Risk Factor A 0 00 

0 00 
0 00 
0 00 

35 00 
OW / 

X Risk Factor B 
X Risk Factor C 
X Risk Factor D 

X Midpoint Range Factor 
= Contingency Element Percentage 

CONSTRUCTION SITE CONDITIONS 
Unobstructed Minimal UIG Utilities Uncongested Area No Contamination 

Limited Obstruction One of the Above Items Not True 
Obstructed Two or More of the Above Items Not True 

No Operating Processes 

RMRS Cost Estirnahng 

1 - 4  



98982002 XLW 

I R  
G I  
H S  

Other Structures 30% 

9/7/95 

H 

H S  
E K l  
R 

H 

G I  

E K  

H 
I R  

G I  
H S  
E K l  
R 

A DESIGN COMPLETENESS 

More Complete than Needed 
Adequate for Level of Estimate 
Less Complete than Needed 
Other 

B CONSTRUCTION COMPLEXITY 

IMPORTANCE MULTIPLIER 

79 95 
1 00 

105 110 
75 110 

Recent Similar Construction 75 95 
Routine Construction 1 00 
Sizing Based on Bldg or Process Specs 105 115 
Other 75 115 

C CONSTRUCTION SITE CONDITIONS 

Unobstructed Area 
Limited Obstruction 
Obstructed 
Other 

85 95 
95 100 

100 110 
85 110 

D METHOD OF ACCOMPLlSHMENThlARKET CONDITIONS 

Fixed Pnce (FP) 
EG&G Maintenance 
Cost Plus Fixed Fee (CPFF) 
Other 

85 115 
95 105 

100 120 
85 120 

Multiplier 
Risk Factor A 1 00 

X Risk FactorB 0 95 
X Risk Factor C 1 00 
X Risk Factor D 115 

X Midpoint Range Factor 35 00 
= Contingency Element Percentage 38 24 r 

CONSTRUCTION SITE CONDITIONS 
Unobstructed Minimal U/G Utilities Uncongested Area No Contamination 

Limited Obstruction One of the Above Items Not True 
No Operating Processes 

Obstructed Two or More of the Above Items Not True e 
RMRS Cost Estimohng 

b- c 

1 00 

a 

,a 

0 95 

100) - 

s -  
115 



98982002 XLW 

I R 
G I 
H S 

9/7/95 

More Complete Than Needed 
Adequate for Level of Estimate 
Less Complete Than Needed 

Special Facility Equipment 

H 
I R e G I H S 

Off The Shelf 
Off The Shelf W/Modifications 
VendorFabncated 
Onsite Fabrication 

H 
I R  
G I  
H S  
E K  
R 

6 MATURITY OF TECHNOLOGY 

Vendor Quote Available 
Recent Similar Acquisition 
Defined Process Item (Hot or Cold) 
Undefined Cold Process Item 
Undefined Hot Process Item 

r First Of A Kind Item 
Other 

C METHOD OF ACCOMPLISHMENT 

Multiplier 
Risk Factor A 

X Risk Factor 6 
X Risk Factor C 

X Midpoint Range Factor 
= Contingency Element Percentage 

46% 

IMPORTANCE MULTIPLIER 

85 95 
1 00 1 00 

105 120 
a5 120 

70 90 
80 100 
95 115 

105 130 
120 150 
1 40 2 00 
70 200 

70 95 
95 100 

100 110 
105 115 
105 120 
70 120 

l o o  
1 30 
1 00 

35 00 
45 50 Yo 

1 30 

1 00 

..- 



98982002 XLW 

I R 
G I 
H S 

9/7/95 

More Complete than Needed 
Adequate for Level of Estimate 
Less Complete than Needed 

Special Facilities Install 

A DESIGN COMPLETENESS 

I R 
G I 
H S 

Defined Process Area (Hot or Cold) 
Undefined Cold Process Area 
Undefined Hot Process Area 

6 MATURITY OF TECHNOLOGY 

I R 
G I 
H S 

Fixed Pnce (FP) 
EG&GMaintenance 
Cost Plus Fixed Fee (CPFF) 

- 

H 
I R  
G I  
H S  

4D E K  

C CONSTRUCTION SITE CONDITIONS 

Unobstructed Area 
Limited Obstruction 
Obstructed 
Other 

IMPORTANCE 

85 95 
100 

105 110 
85 115 

80 100 
95 110 

100 130 
120 150 
1 40 2 00 
80 200 

85 95 
95 100 

100 110 
85 110 

D METHOD OF ACCOMPLlSHMENThlARKET CONDITIONS 

85 115 
95 105 

100 120 
85 120 

Multiplier 
Risk Factor A 1 00 

X Risk Factor B 1 00 
X Risk Factor C 100 
X Risk Factor D 115 

35 00 
40.25 /o 

X Midpoint Range Factor 
= Contingency Element Percentage 

CONSTRUCTION SITE CONDITIONS 
Unobstructed Minimal U/G Utilities Uncongested Area No Contamination 

Limited Obstruction One of the Above Items Not True 
No Operating Processes 

Obstructed Two or More of the Above Items Not True e , bkRMRS Cost Estimating 

40% 

1 ooi 

M 

* 
d 

100 

F 

“T- 

100 

115 

V 



98982002 XLW 

I R 
G I 
H S 

Utilities 

More Complete than Needed 
Adequate for Level of Estimate 
Less Complete than Needed 

48% 

I R 
G 1 
H S 
E K 

9/7/95 

Recent Similar Construction 
Routine Construction 
Above Ground Utilities 
Below Ground Utilities 

A DESIGN COMPLETENESS 

I R 
G I 
H S 

FixedPrtce(FP) 85 115 
EG&GMaintenance 95 105 
Cost Plus Fixed Fee (CPFF) 100 120 

H 
I R  
G I  
H S  

C CONSTRUCTION SITE CONDITIONS 

Unobstructed Area 
Limited Obstruction 
Obstructed 

IMPORTANCE 

79 95 
100 

105 110 
75 110 

85 95 
90 100 

100 110 
105 120 
05 120 

85 95 
95 100 

100 110 
05 110 

Multiplier 
Risk Factor A 

X Risk Factor 6 
X Risk Factor C 
X Risk Factor 0 

X Midpoint Range Factor 
= Contingency Element Percentage 

1 00 
120 
1 00 
115 

35 00 
4830 16 

CONSTRUCTION SITE CONDITIONS 
Unobstructed Minimal UIG Utilities Uncongested Area No Contamination 

Limited Obstruction One of the Above Items Not True 
Obstructed Two or More of the Above Items Not True 

No Operating Processes 

RMRS Cost Eshrnahna 

MULTIPLIER 

1 00 

120 

1 00 

115 

L 



98982002 XLW 

I R  
G I  
H S  

9/7/95 

H 
I R  
G I  
H S  
E K  
R 

1 

H 
I R  
G I  
H S  
E K  e R  

Standard Equipment 

A DESIGN COMPLETENESS 

More Complete than Needed 
Adequate for Level of Estimate 
Less Complete than Needed 
Other 

B PRICE ACCURACY 

Vendor Quote Available 
Recent Similar Acquisttion 
Cold Process Item 
Hot Process Item 
Undefined Equipment (Hot or Cold) 
Other 

C METHOD OF ACCOMPLISHMENT 

Off The Shelf 
Off The Shelf Whlodifications 
DOE Contractor Supplied 
Other 

Multiplier 
Risk Factor A 

X Risk Factor B 
X Risk Factor C 

X Midpoint Range Factor 
E Contingency Element Percentage 

36% 

IMPORTANCE MULTIPLIER 

60 as 
70 90 0 90 
95 110 
60 110 

Y- 

50 70 
70 100 
90 105 
95 110 

100 115 
50 115 

50 95 
95 100 
95 I 1 0  
50 110 

090 
115 
1 00 

35 00 
36.23 Y 

115 

1 00 



9 8 9 8 m 2  XLW 

I R  
G I  
H S  
E K  

9/7/95 

I R  
G I  
H S  

Removals 

I R  
G I  
H S  

34% 

A DESIGN COMPLETENESS 

More Complete than Needed 
Adequate for Level of Estimate 
Less Complete than Needed 
Other 

B REMOVAL COMPLEXITY 

Routine Demolition 
Underground Utilities 
Cold Process Area 
Hot Process Area 
Contaminated Items 
Disposal Complications 
Other 

C REMOVAL SITE CONDITIONS 

Unobstructed Area 
Limited Obstruction 
Obstructed 
Other 

IMPORTANCE MULTIPLIER 

60 95 
1 00 100 

100 115 
60 115 

75 85 
75 95 
90 105 

100 105 
105 115 
110 120 
75 120 

85 95 
95 100 

100 110 
85 110 

0 85 

100 

v*”LI 
.VI 

D METHOD OF ACCOMPLISHMENTIMARKET CONDITIONS 

Fixed Price (FP) 
EG&G Maintenance 
Cost Plus Fixed Fee (CPFF) 
Other 

85 115 115 
95 105 

100 120 
85 120 

Multiplier 
Risk Factor A 100 

X Risk Factor B 0 85 
X Risk Factor C 1 00 
X Risk Factor D 115 

X Midpoint Range Factor 35 00 
= Con*ingency Element Percen’age 3421 /o 

CONSTRUCTION SITE CONDITIONS 
Unobstructed Minimal U/G Utilities Uncongested Area No Contamination 

Limited Obstruction One of the Above Items Not True 
Obstructed Two or More of the Above Items Not True 

No Operating Processes 

RMRS Cost Eshmahng 

111 
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